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Automation Keynotes Progress in U. S. Water Works (p39 & p44) 





provides gravity pressure 
water storage 


Golfers touring the Oaks Country Club 
course at Oakhurst, Oklahoma for the first 
time seldom fail to comment on this strik- 
ing landmark. It appears to be a giant 
golf ball perched atop a huge yellow tee. 

In reality, it is a CB&I Watersphere, 
Built for the Tulsa Metropolitan Water 
Authority, the structure has a capacity of 
125,000 gallons and is 97 feet to bottom. 

Here is visual proof that elevated water 
storage tanks can be attractive ... can 
actually enhance the surrounding land- 
scape. Most important, of course... they 
provide dependable gravity water pres- 
sure for general service and fire protection. 
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SAFER, MORE EFFECTIVE MUNICIPAL 
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— —— A Successful 
Sewage 
Treatment 
Equipment 


Pleasant Hills Authority, Pennsylvania 








Swing Diffuser Air Diffusion Equip- 
ment for Dependable, Continuous 
Aeration. 


The Rust Engineering 
Company—Contractor 





SP-5 Pumps for High Head, Heavy 
Duty Raw Sewage Pumping 


OTHER CHICAGO PUMP 

EQUIPMENT AT Aer-Degritter Grit Removal System 

PLEASANT HILLS for Controlled Washing, Transport- 
ing and Concentrating Grit 
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Exchanger and Digester Heater 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION a : . 
Distributors Located in Prin- 
HYDRODYNAMICS DIVISION . _ 
cipal Cities Throughout The 


CHICAGO PUMP United States and Foreign 


622H DIVERSEY PARKWAY ¢ CHICAGO 14, ILLINOIS Countries, 


WATER & SEWAGE WoRrKS, February, 1961 








Design for Higher Filter 
Efficiency with 


Pennsalt®° Anhydrous 
Ferric Chloride 


increase filter capacity. Ferric chloride’s superior 
coagulating ability gives you drier, denser, easier- 
to-handle filter cake ...lower vacuum require- 


ments... higher output per square foot of filter 
area. 


Save time. Ferric chloride’s fast, thorough pre- 
cipitation of all types of sludge lets you filter im- 
mediately . . . eliminates long waits for sedimen- 
tation. 


Save money. Pennsalt® Anhydrous Ferric Chloride 
gives you more active ingredient per pound than 
any other form, at lowest transportation cost. It’s 
available in nonreturnable steel drums of 135 
and 350 lb....no need for costly storage and 
unloading facilities. 


For more details on efficient sewage treating with 
Pennsalt Ferric Chloride, ask for your copy of 
Bulletin H-565. Or we’ll be glad to give your 
Consulting Engineer full information and tech- 
nical aid. Call or write today. 


For dependable water treatment use Pennsalt extra- 
purified Water Works Grade chlorine. 


See our Catalog in CMC 


INDUSTRIAL CHEMICALS DIVISION 


PENNSALT CHEMICALS CORPORATION Pennsalt 
3 Penn Center, Philadeiphia 2, Pa. @iryiilial cs 


Atlanta @ Chicago ® Detroit ¢ New York © Philadelphia 
Pittsburgh ®@ St. Louis © Appleton © Tacoma ® Portland 


Industrial Quimica Pennsalt, Mexico City 
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ELECTRICALLY CONTROLLED CHLORINATION SYSTEMS 


The commands are electric. The operation is auto- 
matic. Engineered by Fischer & Porter . . . chlorina- 
tion goes modern. 

Regulate chlorine feed rate precisely, automati- 
cally with electrical signals from program controllers, 
multiple and step rate controllers, automatic pro- 
portioning controllers, remote controllers, magnetic 


flowmeters, and residual analyzers. Don’t invest in 
any chlorination system until you check out Fischer 
& Porter Electrically Controlled Chlorination Sys- 
tems. Fischer & Porter Company, 121 Fischer Road, 
Warminster, Pennsylvania. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street, Toronto. 


a — FISCHER & PORTER COMPANY CHLORINATION AND INSTRUMENTATION 
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Briefs 


Progress Toward Water Quality in 1960 is given a comprehensive review 
by AWWA Vice President John W. Cramer—Page 39. 





Automation in U.S.A. Waier Works is a “sneak” preview of an address 
that will be delivered to the International Water Supply Association's 
Berlin Congress this coming May, 1961—Page 44. 


How to Select and Apply Magnetic Flow Meters—A description of the 
main parts of a magnetic meter is followed by a discussion of meter 
operation and application—Page 48. 


Fundamentals of Sludge Digestion, Part I (Biochemical Background) de- 
scribes the role of enzymes in digestion and how the various constituents 
are broken down through a series of reactions to the end products of the 
process—Page 55. 


Israel Presses on with Jordan Water Scheme, undaunted by Egypt's Pres- 
ident Nasser’s threats of hindering the project—Page 60. 


BOD'S for Plant Operation (Research Progress Report) introduces a step- 
wise chemical, technique-free analytical method for determining the BOD 
of raw sewage—Page 61. 


W & S W—Annual Photo Equipment Review—Part Two concludes this 
presentation—Page 64. 


Oxygen Resources of Tidal Waters (Research Progress Report)—A study 
made with regard to the effect of recreation and organic wastes disposal 
—Page 68. 


Sluice Gates for Chicago Flood Control Project tells how the danger of 
sewage back-wash was eliminated—Page 72. 


Membrane Filter Technique permits a faster sample analysis and thus 
enables water mains to be put into operation more quickly—Page 74. 


Draftman’s Delusions—Partially Oriented explores and illustrates the no- 
mansland between drafting board illusion and field reality—Page 77. 


Unusual Filter Plant Construction Problems were encountered when Fort 
Royal, Va., doubled the capacity of its water treatment plan!—Page 78. 


Simplified Test for Hexavalent Chromium—A test for determining the 
presence and quality of this chemical, particularly adaptable for field 
purposes—Page 80. 


Our Front Cover 


shows equipment installed in a 
Texas municipal water district, in- 
cluding a 12 x 10 in. pump with 
500 hp motor and 16 x 14 in. pumps 
with 1000 hp motors. 

(Photograph courtesy Allis-Chal- 
mers Mfg. Co.) 


Now Appearing 


in the January-February issue of 
our sister magazine, Industrial 
Water & Wastes are these informa- 
tive articles: 
Selection of Personnel for Indus- 
trial Waste ams 
Alumina Reclaimed from Refuse 
Mud 
Selection of Air Pollution Control 
Equipment 
Index Available 
The Index for 1960 Water & 
Sewage Works is now available. 
Copies will be furnished upon our 
receipt of a written (letter or post 
card) request. 


Wé&SW Contractor 

The annual W&SW Contractor is- 
sue is in its final stages of prepara- 
tion and is scheduled for publica- 
tion the latter part of March, 1961. 

For all officials and parties re- 
sponsible for or concerned with 
water and sewage works construc- 
tion and line maintenance, this is- 
sue is a must. 





Water & Sewage Works is published monthly 
with an extra issue in August. Subscriptions 
including the Reference Number issue in the 
U.S. and Canada, | year $5.00; 2 years $7.50; 
3 years $10.00. Other countries $1.50 per year 
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MAIL SUBSCRIPTION ORDERS and 
CHANGES OF ADDRESS to Water & 
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Chicago |, Illinois. Please allow four to six 
weeks for corrections to be effected. 











E. Scranton Gillette, President; C. T. Gillette, 
Secretary; and H. J. Conway, Treasurer. 


Water & Sewage Works, Reg. U.S. Patent Off. 
Published monthly by Scranton Publishing Co., 
Inc., at 185 N. Wabash Ave., Chicago |, Ill. 
Entered as second class matter at the post 
office at Pontiac, Ill., under Act of March 3, 
1879. 


Water & SEWAGE Works, February, 1961 





Washington Viewpoint 
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The opening-day flood of legislation that went into the Congressional hoppers 
(more than 2,000 bills in one day) carried with it numerous items that will be 
of major interest to sanitation and water supply engineers and contractors. 

In order of importance, they'd run this ways: HR 301, to create a Department 
of Urban Affairs and a Commission on Metropolitan Problems; HR 151, to unscramble 
present overlapping jurisdiction relating to state control of water within state 
boundaries; HR 152, to expand and extend the saline water conversion program 
(to $20 million a year) ; HR 924 to allow the cost of air and water pollution 
treatment works to be amortized at an accelerated rate for income tax purposes; 
HR 1060, to provide for Federal cooperation with states and local interests 
in developing water supplies in connection with public works projects; HR 
1126, to create a Department of Transportation. 

And—in their roles as businessmen—readers will also be interested in the 
re-introduction of a measure (HR 10) to provide tax deductions for the self- 
employed on account of self-financed retirement programs, and several other measures 
aimed at aiding small business through tax relief. On a broader front, there 
were several measures introduced (also perennials) for establishment of “wilderness 
areas"—in which no development of any kind would be permitted; and the several 
proposals for aiding depressed areas, as usual, leaned heavily on construction 
as principal means of combating unemployment and business slumps. 

Just to put this in perspective before going into details, you may want 
to note that the last Congress saw the introduction of more than 18,000 bills. 

Of these, only about 2,000 finally reached enactment—and about half of those 
passed were concerned with such minor matters as authorizing lawsuits against the 
Government, citizenship of constituents, and the like. Also, many of the 

bills in the first flood represented a clearing of Congressional decks, payoffs 
for campaign promises. Most of the really heavyweight proposals—those on which 
either the Administration or the opposition is prepared to stand and fight— 


will come later, after the new Chief Executive end. his appointees have gotten a 
little more firmiy into their new chairs. 


For anyone interested in urban work, the naveeee proposals for establishment 
of an "Urban Affairs" cabinet department are most interesting in their possibilities 
and problems. But it should be said before going further that the proposals 
probably won't get beyond study stages, at least this time, despite the apparent 
backing of the new Administration and of big-city officials. Problemis that 
a majority of members of Congress come from rural or small-town areas and don't 
like the idea of giving the cities any more power. 

However, such a department, like the also proposed Federal Department of 
Transportation, would take over many functions now exercised by such organizations 
as the Corps of Engineers, the Public Health Service, the Bureau of Reclamation 
Housing and Home Finance Agency, and others, and of some of the regulatory 
agencies such as Interstate Commerce Commission, Federal Power Commission. Thus, 
it would present a whole new set of people and procedures. And the job of organiz- 
ing it would be mammoth and complex. 

The so-called "wilderness" bills and the "state's rights" (on water) bills 
are principally aimed at reclamation and power uses of water. But—in the 
first case by prohibiting uvland development, and in the other by establishing 
State laws as having priority in distribution of water—they would affect water 
supply and pollution problems as well. (Also tucked away in the flood was another 
perennial—to authorize still another studv of the effects of diversion—for 
sanitary purposes—of additional Lake Michigan water into the Illinois waterway 
at Chicago.(One such study is already under way, under authorization to Public 
Health Service last year.) 

Of secondary importance to water and sewage works people were a couple 
cf other matters: Numerous proposals to raise the minimum wage to $1.25 (one to 
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$1.50) an hour; the various public works suggestions for aid to depressed 
areas; a 10-year program of grants for construction of "medical, dental and public 
health" educational facilities. 

* ¢ 


That suit against the City of St. Joseph, Mo.,—for failure to comply with 
orders to clean up sewage discharges—may never come to trial, after all. The 
City has scheduled a bond election to pay for the required treatment works for 
March 7. Since trial has been set in Federal district court for the Spring 
term, starting in March, it is certain that the court will await the election 
outcome. And if voters finally do approve, indication is that Washington will drop 
its case. 

As you know, the City was ordered by Public Health Service to clean up 
its raw-sewage discharge, on complaints from riverside communities. Voters turned 
down the first bond proposal put to them, and City officials were unable, thus 
to proceed as ordered. Federal lawsuit—aimed apparently at all of the City's 
residents—was a result. 

* x a 


A sewage lagoon to serve a small (125-home) housing development, may become 
one of the first of its kind in Maryland—if not in the East-—-if approved 
by the Montgomery County Council. The development is to be built in an area 
beyond the reach of present sewer lines—but close enough according to the Wash- 
ington Suburban Sanitary Commission to make a quick connection later, if it 
doesn't work out. WSSC Chief Engineer Robert J. McLeod indicated an 0”, on an 
experimental basis at least. 

ok ed * 


In the Washington area, incidentally, the Metropolitan Regional Conference 
adopted a temporary compromise to halt new discharges of raw serage into the 
Potomac, pending construction (starting next summer) of the new interceptor 
sewer that will connect Dulles International Airport with Washington's disposal 
works at Blue Plains. Under the agreement, no new treatment plants will be per- 
mitted unless it can be connected with the new interceptor within six months 
of the big line's completion. 

oe oF 


Optimistic forecasts of good times for the construction industry continue to 
flow out of Washington. Latest report is from Associated General Contractors, 
which forecasts a $57.3 billion year for new construction outlays, plus $19.5 
billion for maintenance and repair work. That's somewhat higher than the forecast 
,of the Department of Commerce, issued a month earlier. AGC, however, sees 
the same factors working toward a boost in construction business: Expansion of 
government spending, greater private industrial spending, more money for school 
and institutional construction. . 


Also feeling optimistic, the "*Value Line Investment Survey" of New Yor 
looks to a rise in construction volume to aid the lagging building supply indus- 
try—but not until near the end of the current year. "Value Line" thinks 
homebuilding may rebound, as well as other areas. 


The question of Federal contributions for construction of recreational 
facilities particularly at reservoir sites will come up for a thorough review, 
this session of Congress. As you know, there is no provision in existing laws for 
such work—result is that any recreational construction must be charged to 
water users, who have been understandably unenthusiastic about the whole idea. 


In hearings on Corps of Engineers and Reclamation appropriations last session, 
the question kept popping up—spurred by the great population growth of Western 
areas, and the resultant demand for recreation activities. This year, a result 
has been immediate introduction of bills (S 230 and others), to authorize 
the Secretary of Interior to construct such facilities—particularly at the 
Garrison diversion unit of the Missouri Basin project. Specifically, authority 
would be granted for construction and operation for a 20-year period, after which 
the facilities would be turned over to a state-designated entity, without com- 
pensation. There's little doubt that other measures, broadening these provisions, 
will be offered this time. 


On the general subject of appropriations, watch progress of one other bill 
introduced without fanfare by Rep. Jessica McC. Weis (R. N.Y.) which would in 
effect permit the President to disapprove a specific appropriation for a specific 
project, without disapproving the entire appropriation measure. (This authority 
has been requested over many years, both by Presidents Eisenhower and Truman, 
to obviate the necessity that a President must either accept a whole appropri- 
ation—even including items he doesn't like—or reject the whole bill.) 

* * ®# 
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A Century For Silicate 


One hundred years ago, the 21st 
of January, Philadelphia Quartz 
Company made its first commer- 
cial sale of sodium silicate. The 
producer this year celebrates its 
130th Anniversary. The founders 
of the company for the preceeding 
30 years were in the soap and 
candle business. 

Since 1904, Philadelphia Quartz 
Company has specialized in the 
manufacture, development and ap- 
plication of the sodium and po- 
tassium soluble silicates. 











Motor Vessel For Sale 

New York City’s Department of 
Purchase expects to offer for public 
sale sometime during the next month 
the motor vessel “Wards Island”, 
released by the Department of Public 
Works, Bureau of Sewage Disposal, 
for disposal. The vessel was built in 
1937 by United Ship Yards (now 
3ethlehem), Mariner’s Harbor, 
Staten Island. 


Interested parties will be sent 
copies of the proposal form if they 
write to: Department of Purchase, 
Salvage Division, Municipal Build- 
ing, New York 7, N. Y., or call 
W Hitehall 3-3600, Extension 429. 

The specifications for the vessel 
are listed below : 


Official Number : 236940 
Gross Tons: 1429 

Hull Material: Steel 

Net Tons: 813 


Dimensions : 


Length, Reg. 
Beam, Molded 
Depth, Molded 
Draft, Loaded 
Draft, Light 
Freeboard Loaded 
Capacity (Sludge) cu. ft. 50,000 
Main Propulsion Engines: Rathbun 
Jones 
Direct Reversible, 16” x 24 Diesel 
650 H.P. each, Twin screws 
Propellers 714 diam. 4’—9” pitch 
Full Speed, RPH 240; Fuel capac- 
ity, 25,000 gallons 
Cruising Radius : Loaded ; Full Speed, 
2,500 miles 
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Speed: Loaded, 
1034 knots 

Twin Rudders, hydraulically 
erated, Telemotor control 

Two Anchors, Windlass: American 
Engineering Co. 

After Main Deck Capstan: Ameri- 
can Engineering Co. 

Fresh Water Capacity : 10 tons 

Two 125 v., d-c generators, 
Electric Co., 50 K.W. each 

Driven by Cummins Diesels, 6 cyl., 
Mod. H.R.I., 1150 RPM 

Radio Telephone: Raytheon, 
watt, 6 channels 

Two 17-passenger lifeboats 

Living Quarters for six officers, 
twelve men 


Certificate expires July 25, 1962. 


10 knots; light, 


op- 


Star 


115 


Miami Safety Awards 

The City of Miami Department of 
Water & Sewers presented 359 em- 
ployes with safety awards in its larg- 
est mass ceremony in five years. Par- 
ticipating in the awarding of safe- 


worker cards and pins were left to 
right, James Fulton, safety engineer 
for Bituminous Casualty Corp. ; James 
F. McComb, vice president of Lon 
Worth Crow Insurance Agency of 
Miami; Howard R. Wright, depart- 
ment distribution superintendent and 
Joseph M. Brown, department per- 
sonnel and safety supervisor. Of the 
group 65 received a one-year award, 
58 a two-year award, 101 a three-year 
award and 135 a four-year award. 
There are 450 employes in the de- 
partment. 


WPCF Statement on 
Water Pollution Control 


At its 33rd Annual Meeting in 
Philadelphia. October 2-6, 1960, the 
Water Pollution Control Federation 
adopted the following statement of 
policy regarding national water pol- 
lution problems. The Federation be- 


eves it has a genuine responsibility 
to the public as well as to its mem- 
bership, and it believes that by ag- 
gressively pursuing the objectives of 
this statement the nation’s health and 
welfare can be benefited. 


Statement on Water Pollution Con- 
trol adopted by the Board of Con- 
trol of the Water Pollution Control 
Federation, October 6, 1960. 

“Pollution of the nation’s water- 
courses, ground waters, and coastal 
waters is a continuing hazard to 
health, comfort, safety, and econom- 
ic welfare. While considerable prog- 
ress has been made in pollution con- 
trol by many municipalities and in- 
dustries, many water resources areas 
are being degraded, impaired, and 
damaged by such discharges, and 
they will be further adversely af- 
fected by the amount and pattern of 
population growth, industrial expan- 
sion, and technological advance- 
ments. 


“To Assure the Conservation and 
Protection of the Nation’s Water 
Resources, the Water Pollution Con- 
trol Federation Believes: 


“1. That the discharge of pollutional 
wastes into the waterways of the 
nation should be controlled. 


“2. That the type and extent of 
treatment and control for any 
specific situation must be determined 
after consideration of the technical 
factors involved. 


“3. That the responsibilities for the 
adequate treatment and control of 
wastes to overcome pollution must 
be shared individually and jointly by 
industry and local, state, and federal 
governments. 


“4. That basic and applied research 
by competent personnel must be en- 
couraged by broad mutual effort to 
develop new knowledge that will 
solve water pollution problems. 


“5. That the administration of pol- 
lution control must be firm, effec- 
tive, and equitable. 


“6. That the administration of state 
and interstate pollution control pro- 
grams should remain in the hands 
of state and interstate water pollu- 
tion control agencies which must be 
supported by increased budgets and 


CONTINUED ON PAGE I0A 





CUT FEEDING TIME... 
PREVENT 
RUNAWAY DOSAGES! 


Totally-enclosed feeders promote good 


housekeeping, increase efficiency ! 


Feeder Combines Pinpoint Accuracy, Ease of Operation... 
Adapts to Remote or Automatic Control! 


Feed powdered, granular or lump material at insured accuracies 
within + 1% by weight over widest range . . . easily, conveniently, 
under dust-free operating conditions. Totally-enclosed Model 30 
Loss-in-Weight feeder looks modern, is modern! Non-flood feeding 
mechanism prevents runaway dosages. Sentinel alarms prevent feed 
deviations. Time-saving design eliminates need for calibration, 
timing, or catching samples to determine feed rate. No special 
training of operator required. 


Industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS + OMEGA 





METERS + FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Request Bulletin 30-H12A for complete details. Write . . . 
B-I-F industries, Inc., 350 Harris Ave., Providence 1, R. I. 
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adequately staffed by well-trained 
and compensated engineers, scientists, 
and other personnel. 

“7. That the primary objective of 
pollution control is the protection of 
the public health, with other objec- 
tives adding impelling reasons for 
water resources protection. 

“8. That federal activity in water 
pollution control should be admin- 
istered by the Public Health Service, 
the organization best fitted to per- 
form these functions by virtue of 
its long experience and close co- 
operation with state health depart- 
ments and state and interstate water 
pollution control agencies. 

“9. That the public must be made 
fully aware of the hazards of pollu- 
tion and of the workable means for 
control, so that it will sponsor and 
support construction and proper op- 
eration of all necessary facilities. 

“10. That ‘mandatory certification or 
licensing of better-trained and com- 
pensated operating personnel is the 
best ultimate means for assuring the 
most effective operation and main- 
tenance of pollution control facili- 
ties. 

“11. That standards for radiation 
hazards in water pollution control 
should be primarily in the interest 
of the protection of the public 
health. 

“12. That the control of toxic and 
exotic chemicals should be exercised, 
to the maximum extent practicable, 
at the source in order to prevent 
problems in water pollution control. 
“13. That federal, state, and local 
fiscal laws and practices should be 
devised and modified to assure the 
most economical and effective means 
for financing the construction, op- 
eration, and upgrading of wastewater 
treatment works.” 


Cal Tech Announces 
Graduate Program 


Post graduate training will now 
receive particular emphasis at the 
California Institute of Technology. 
With completion of the new W. M. 
Keck Engineering Laboratories, a 
complete advanced training environ- 
mental health engineering curriculum 
can be provided. 

Director of the expanded program 


is Dr. Jack E. McKee, Professor 
of Environmental Health Engineer- 
ing, who heads a versatile engineer- 
ing staff. The new Laboratories in- 
clude five floors, three of which 
are devoted to sanitary engineering, 
hydraulics, and water resources. 
Graduate students must be registered 
in full-time programs as candidates 
for California Tech. M.S. and Ph.D. 
degrees. Financial assistance is avail- 
able from training or research assist- 
anceships, CIT grants to doctoral 
candidates, fellowships, scholarships, 
and USPHS grants of several types. 
Requests for catalog and applica- 
tion forms should be addressed to: 
Dean of Graduate Studies 
California Institute of Technology 
Pasadena, Calif. 


Pennsylvania Receives Grant 
for Pollution Research 


The Pennsylvania Department of 
Health has been awarded a $34,861 
grant for research in organic water 
pollutants. Dr. Charles L. Wilbar, 
state health secretary, said his de- 
partment received the grant from the 
U. S. Public Health Service. The 
money will be allotted over a three- 
year period. 

Dr. Charles S. Myers, the depart- 
ment’s research chemist, said the 
new research grant will enable ex- 
pansion of present work on the 
identification of such organic pollu- 
tants as oils, pesticides, detergents 
and other synthetic organic sub- 
stances unknown only a few years 
ago. He said studies will also be 
made on tissues taken from fish col- 
lected in fish killings. 

Dr. Myers also disclosed that a 
new instrument recently purchased 
by the department and known as a 
spectrophotometer, will be used in 
the research project. He said it will 
aid in identifying organic pollutants 
through infrared analyses, which he 
described as accurate as fingerprint- 
ing is in police work. He said the 
machine, which can identify air pol- 
lutants, will also be used in the de- 
partment’s air pollution control pro- 
gram. 

Money for the research will be 
used to employ necessary laboratory 
personnel as well as to purchase new 
equipment needed to carry out the 
research. 
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Symposium on Ground 
Water Contamination 


A symposium on ground water con- 
tamination, sponsored by the U. S. 
Public Health Service’s Robert A. 
Taft Sanitary Engineering Center, 
Cincinnati, will be held Wednesday 
through Friday, April 5-7, 1961, at 
the Sheraton-Gibson Hotel in Cin- 
cinnati. 

The Sanitary Engineering Center 
symposium is one of the first to 
consider on a national basis the grow- 
ing problem of chemical contamina- 
tion of subsurface water supplies. 
The review of local incidents will 
range geographically from the oc- 
curance of household detergents in 
suburban well water supplies in Long 
Island, N.Y., to sewage lagoon prob- 
lems in the State of Washington. 

The main topics to be discussed 
at the symposium will include Hy- 
dro-geological Aspects, Types of 
Contamination, Reports on Specific 
Incidents, Appropriate Regulations 
and Their Administration, and Cur- 
rent Research and Research Needs. 
Technical papers will be presented 
by scientists and administrators from 
the Public Health Service, the U. S. 
Geological Survey, and state and 
local agencies and universities. 

Arrangements for the meeting are 
being made under the supervision of 
Dr. Richard L. Woodward, Engi- 
neering Section Chief in the Water 
Supply and Pollution Control Branch 
at the Sanitary Engineering Center. 
Information on registration may be 
obtained by writing to the Director, 
DHEW, PHS, Robert A. Taft Sani- 
tary Engineering Center, 4676 Co- 
lumbia Parkway, Cincinnati 26, Ohio. 


Milwaukee Water Rates 
to Rise 


A new set of schedules, approved 
by the Wisconsin Public Service 
Commission, will raise water rates in 
Milwaukee about 11 per cent. Most 
of this additional money is needed 
to finance a $54 million expansion 
program which is expected to be com- 
pleted by 1962. 

The city already has sold $35 mil- 
lion in revenue bonds for the pro- 
gram and has scheduled another $19 
million for 1961. 





(1 TRACTORS 


ALLIS-CHALMERS ) 


(C0 ELECTRIC MOTORS 


mi pot?! 


(1 COMPACTOR MILL 


[C) DEAERATORS 


Test your public service product “l.Q.” 
What’s our line? 


In addition to all the products shown above, 
there’s another dozen* supplied by Allis-Chalmers. 
Whether you need equipment for sewage plants, 
water works, municipal power plants, or street 
and highway maintenance . . . Allis-Chalmers is 
your most convenient single source. 


Municipalities all over the world have modern- 


ized, expanded and prospered with expert engi- 
neering and application help from Allis-Chalmers. 
For complete details, call your nearby A-C office, 
or write Allis-Chalmers, Milwaukee 1, Wis. 

*Additional Public Service Products — Transformers, conden- 
sers, circuit breakers, voltage regulators, substations, genera- 


tors, vacuum pumps, sifters, engines, lift trucks, graders, and 
other earth moving equipment. A-1311 





(1) BLOWERS 


LEOPOLD BOTTOMS ASSURE 


LIFETIME DURABILITY AT PHILADELPHIA’S 
NEW TORRESDALE PLANT 


Built at a cost of $25 million, the Torresdale water 

treatment plant is a model of push-button efficiency. 

Designed to provide 282 M.G.D., with a maximum 

capacity of 423 M.G.D., it shares the burden of 

water supply with the smaller Queen Lane and 

Belmont plants. Incidentally, Leopold bottoms are 

in use at Belmont and have been installed at the 

newly reconstructed Queen Lane plant as well. 

Individual Leopold glazed tile filter blocks are made 

of de-aired fire clay . . . they can’t rust, absorb Th 
water or crumble. Tuberculation can’t form on ° 
their smooth finish, which is impervious to acid 50-year 
and alkali. More bonus advantages: no supporting filter block 
concrete structures are needed, and only a shallow 

depth of small-sized gravel is required. The proof 

is in the use... Leopold blocks are installed at more 

than 500 new and rehabilitation projects through- 

out the nation. Write for facts and figures today. 


F. B. LEOPOLD CO., INC.., Zelienople, Pa. 


Exclusive Canadian Representative: 
W. Jd. Westaway Co., Ltd., Hamilton, Ont. 
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MUELLER. 


05 


heavy duty disc assembly that lasts and lasts! 


Lever and Weight Type 
.». ideal fo i i discharge lines 
to walaemtantrenes dumbing and hammering. 


Lever may be positioned to speed up or slow down 
eilag a dae Weight is easily adjusted in field. 


All working parts of these new Mueller Swing Type 
Check Valves are heavily made to assure long service 
life and dependable operation without maintenance, 

A heavy stainless steel hinge pin is used on all lever 
and weight type (shown) and lever and spring type 
check valves. This pin is extended through the hinge 
plugs to permit the lever to be used on either side of 
the body. An “O” ring on the plug prevents leakage 
around the pin. 

The plain type, without lever, weight or spring, 
uses a new combined hinge pin and plug which is se- 


curely and accurately held to the body by studs and 


nuts. An “OQ” ring positively seals the plug to prevent 
leakage. 

Large, wear-resistant bearings and a full-width 
clapper arm hinge, used in all types, accurately and 
rigidly align the disc to eliminate chatter and vibration. 

These new, heavy duty check valves have been 
specifically designed for repeated opening and closing 
applications in water works pumping stations, water 
filtration plants, sewage treatment plants and general 
industrial plants. They are suitable for horizontal or 
vertical installation on water or oil lines, 

Write for specifications, 


MUELLER CO. 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 
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Foxboro M/40 Ratio Controllers regulate exact amount of liq- 
uid alum being added to raw water. 


“a 
* 
: 
¥ 


8% AL:Os flows right through the Foxboro Integral Orifice d/p 
Cell. There are no pressure taps — nothing to bind or plug up. 


Problem of metering liquid alum solved with 
the Foxboro Integral Orifice d/p Cell* Transmitter 


Unique system helps Salem and Beverly 
Water Board save $2000 per year in 
water treatment costs 


The Salem and Beverly (Massachusetts) Water Supply Board 
had a problem. They wanted the economy of liquid alum as a 
coagulant for water treatment. However, conventional metering 
devices tended to “coat” or bind when exposed to alum-and- 
water solution. Continued, accurate measurement was impossible. 

Installation of Foxboro Integral Orifice d/p Cells proved the 
perfect answer. Since this unique transmitter can meter flows as 


tiny as .003 gpm, it permits ratioing alum syrup direct to raw 
water — without the problems of dilution. What’s more, its wide 
rangeability permits using the same transmitter for both summer 
and winter alum feed requirements. 

In over 2 years of operation, Salem and Beverly report, “there 
has been no evidence of plugging of our Integral Orifice d/p 
Cells — measurement has been stable.” 

Providing stable measurement of liquid alum is just one of the 
ways Foxboro control can improve your operating efficiency. 


Ask your Foxboro Field Engineer for complete details — or write 
for Bulletin 1-15. The Foxboro Company, 892 Neponset Avenue, 


Foxboro, Massachusetts. *Trade-Mark 





FOXBORO 


REG. U.S. PAT. OFF, 
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THAT MEETS YOUR SPECIFIC NEEDS 


Water Characteristics are not the same everywhere. 
Mineral and chemical contents vary. Their reac- 


- 4 ; tion on the measurement instruments that guard 


your profits can cause you trouble and expense. 


ad 


So, That’s why AMERICAN offers you the most 
complete design flexibility of any meter and 
lets you pick the elements that meet your 


; PA specific needs. 


Only AMERICAN Offers a Choice of: 
@ Sealed or Standard Register Box 
@ 3 Piece or 1 Piece Measuring Disc 
_- @ Oil-Enclosed or Chrome Shell Gear Train 
| @ Reinforced or Thrust-Roller Disc Insert 
pomze or Nickel Alloy Measuring Chamber 


ei 


Pe 


ottom of Breakable Bronze or Galvanized Cast Iron 


jar needs — if you like, our engineers will help. 
ater me t provides you with the basic built- 
sgh ee » unequalled measuring accu- 6 


ae 
ae 
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‘ 
/ Compact \ 
f Close-coupled air motor 

' _ combines 

\ minimum space, 

\ maximum efficiency. 
‘ ‘ 


4 


Adaptability 
H Available for _ 
pneumatic or hydraulic : 
\ operation in various } 
pressure ranges. 


Minimum Number 
of Working Parts 


All are enclosed 
and protected. 


Why this 


-——— = 
= -~ 


~ 


s 


4 Steel and aluminum 
‘ 


motor c 


provide high strength. 
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Low Maintenance 


‘ Diaphragms and“O” rings ‘ 


are the only 
\ parts that normally 
‘need replacement. 
SX 
xs 


it 


> 
<<< 


7 
oo” 
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Economy 


- 
~ 
. 
s 
s 


Selection of 
five motor sizes 
for minimum first cost. 


power-operated diaphragm valve 


is so versatile ...economical 


The Grinnell double-acting air motor 
teams up with the Grinnell-Saunders 
Diaphragm Valve to provide a power- 
operated valve that’s versatile and eco- 
nomical! What’s more, the “Grinnell” 
name on each part assures you of the 


highest quality throughout the com- 
pleted unit. Available in a range of 
motor sizes for 4%” through 6” valves. 
Learn how Grinnell power-operated 
valves can help your installation. Write 
Grinnell Company, Providence 1, R. I. 
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You get a wide choice of 
accessories too! 
Handwheel closing device 

Positioner 

Adjustable travel stop 
Adjustable opening stop 
Position indicator 
Microswitches 








GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. 


PIPE FITTINGS * VALVES * 
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PIPE HANGERS 


BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
UNIT HEATERS * 


* PREFABRICATED PIPING ° 


PIPING SPECIALTIES 


G 


! 
U 
/ 





MODEL HD—SOUTHERN PATTERN MODEL HF —NCRTHERN PATTERN 
5, x", %", 1", Le", 1s", 2° & 3" sizes. 5", 5 x %", " & 1" izes. 


Always Specify a Conical Disc Piston“ 
to be Sure of Maximum Revenue 


Hersey Disc Meters are renowned for their 1-piece, metal reinforced, per- 
fectly balanced, conical shape disc piston which does not require a mechan- 
ical guide. These vulcanized hard rubber “arch-type” design pistons allow 
lighter construction and assure increased sensitivity, greater accuracy and 
longer life. 


Hersey Disc Type Meters with conical shaped pistons provide direct, unre- 
stricted ports and waterways. The operating parts are well balanced, so that 
frictional losses are reduced to a minimum and internal errors, at varying 
rates of flow, are practically eliminated. Result: Large capacity, extreme 
sensitiveness, consistent accuracy, low maintenance, long life. Write for new 
bulletin giving complete engineering information. 


*Conical Disc Piston for 2" size Hersey Meter shown in picture above. 


Hersey - Sparling 


Shown here are Model HD 1%’ size MM eter Comp any 
(left) and 2” size (right). HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 


Branches: Atlanta, Boston, Chicago, Cleveland, Dallas, Denver, Kansas City, Mo., Los Angeles, New York, Philadelphia, Portland, Ore., San Francisco, Seattle. 
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“Ah’m trainin’ Oncle Rafe to 
swim under water...he wants to 
get a closer look at them 
boltless joints!” 


rele t-p ap beeyel 


PIP FOR WATER, SEWERAGE AND 
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Insert the gasket in its seat in the socket. 
Forming ones loop helps initial stage of 
seating. oleae of loop allows gasket to 
spring into the gasket seat where it is 
securely held. 


another “first” 
from U.S. Pipe 


Again, U.S. Pipe takes the lead.. 


This time with the new USIFLEX® Boltless Flexible Apply special Usiflex lubricant to the ball 
Joint Pipe, specifically designed to cut costs, save and inside surface of seated gasket in socket. 
installation time and labor on costly underwater jobs. After lubrication, ball is ready to be pushed 


into socket. 
Developed after years of research... and exhaustive 
tests ... Usiflex pipe takes to water like a duck. 
Marvelously simple to install. No bolts, nuts, wrenches. 
Self-sealing gasket and lead lock your only 
accessories. And Usiflex locks bottle-tight with only 
moderate thrust. Once locked, it stays locked. 
cannot be. dislodged when assembled or deflected. 


Want the full story on the simplicity, dependability, 
ease of assembly and economy of Usiflex pipe? Call or 


, : . , : 
write for illustrated technical brochure. Today! Ball hes been socketed. Retainer ring lugs 
have been lined up with recesses in bell 
U.S. PIPE AND FOUNDRY COMPANY and retainer ring is ready to be moved into 


General Office: Birmingham 2, Alabama the bell and rotated. . 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 





After insertion and rotation of retainer ring 
in bell, the lugs on retainer ring are in back 
4 of and in register with internal flange seg- 
ments in bell. Lead lock is partially inserted 
into recess between the bell and retainer ring. 





[USIFLEX) 


| BOLTLESS FLEXIBLE JOINT* PIPE] 








* U.S. Patent No. 2,564,938 


® 
INDUSTRIAL SERVICE (=: a Lead lock completely inserted in recess is 


being caulked in place by hammer blows on 
a wide caulking iron. 
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DIRECTUBE HEATX 
—for economical sludge heating 


GAS LOCKING CHAMBER 
—for safe, easy inspection 


GAS-LIFT PRINCIPLE 
— for powerful over-all stirring 


All Gaslifter equipped digesters have the 
common advantage of better, uniform di- 
gestion. Contents are liquefied, completely 
circulated and diffused—even dense 
sludges, surface grease and scum. Bottom 
shoals eliminated. The eductor tube, gas- 
lift principle creates a powerful over-all 
roll within the digester which sweeps all 
areas resulting in complete homogenizing. 


Positive, powerful roll allows for economical 
intermittent operation since steady state ho- 
mogenization takes place within 15 minutes. 


Rapid gasification is induced while volatile 
acids remain low. 


Incoming green sludge is readily admixed so 
as to accelerate its digestion permitting maxi- 
mum loading. Methane yield is increased and 
good supernatent obtained. 


Built-in gas locking chamber permits safe 
withdrawal of the gas diffuser from within the 
lift tube without digester shut-down or danger. 


The DIRECTUBE HEATX-GASLIFTER assembly 
combines economical, positive temperature con- 
trol and efficient digester operation. DIRECTUBE 
HEATX is shop fabricated as an integral part of 


a dh me 
See cot ae io 
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DIGESTER 


CIRCULATOR-MIXER 


the GASLIFTER and requires only hot water re- 
circulation lines from a Walker Sewage Gas 
Boiler. Optimum temperature requirements are 
easily maintained. Available with manual or 
automatic controls. 


Write for bulletins 24-S-82 and 25-S-91. 


Top Left — LAS CRUCES, N.M. — 8000 gpm GAS- 
LIFTER in 50’ dia. digester with fixed cover. 
R. A. Smith, Supt. Gordon Herkenhoff & Assoc., 
Albuquerque, Cons. Engrs. 


Top right — SACRAMENTO COUNTY, CALIF. 
(San. Dist. #3) GASLIFTER in 70’ dia. digester 
with fixed concrete cover. Mr. Norman Farnum, 
Supt. Dewante & Stowell, Sacramento, Cons. 
Engrs. 


WALKER PROCESS EQUIPMENT INC. AU"%CSS 


a leader in equipment for. . 


SEWAGE TREATMENT © WATER TREATMENT @ INDUSTRIAL WASTE TREATMENT 
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we DIVIDE to 


MULTIPLY 

















we DIVIDE the flow to MULTIPLY clarifier capacity 


Rex Verti-Flo not only increases the clarifying 
capacity of tanks up to four times; it provides a far 
clearer effluent. The savings in equipment and 
construction costs are obvious. Here’s how Verti- 
Flo does it: The unique design of Rex Verti-Flo 
Clarifier transforms the conventional horizontal- 
flow tank into a vertical-flow tank...utilizing the 
full volume of the tank and minimizing short-circuit- 
ing. This is accomplished by a system of collecting 
troughs, weirs and partitioning baffles which divide 
the large, horizontal settling zone into a series of 
small, vertical-flow cells. To assure maximum flow 
length and control, the weirs are adjustable en- 
tirely around the periphery of each cell. 


Installed in existing tanks, Verti-Flo can be at 
least double the capacity of the tank...in new 
installations, Verti-Flo provides up to four times 
more capacity so that smaller basins can be used 
with considerable savings in both equipment and 
construction costs. 

For information, write CHAIN Belt Company, 
4A1% W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIN BELT COMPANY 
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“YOU'RE MONEY AHEAD WITH G3 
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ASBESTOS-CEMENT SEWER PIPE!” 


place where we save time and money. These simple 
sayS coupling joints go miles faster. The pipe is easy to 
handle; there’s less breakage on the job or in the 
storage yard. No fost time because of bad weather, 


2 
rominent either, because we can lay and couple this pipe 
in muddy trenches.” 


What Marlton, New Jersey, gained with “K&M” 

N Asbestos-Cement Sewer Pipe, you can gain for your 
PW Crsey community, too. The pipe’s smooth bore remains 
clean. This permits flatter grades . . . means fewer 

lift stations and lower pumping costs. It all adds up 


contractor to less tax money for sewer installation and main- 
tenance for your community. 


... after laying more than Write today for more information on “K&M” 
‘ ? * Asbestos-Cement Sewer Pipe. Write to: Keasbey & 
6 miles of “K&M 


Mattison Company, Ambler, Pa., Dept. P-9190. 
asbestos-cement sewer pipe 


: ° FLUID-TITE COUPLING—an ex- 
With the completion of the new sewer clusive feature of “K&M" 


installation in New Jersey’s thriving town von abuahe Sa oe a 
of Marlton, Clyde Fear of Gray & Fear, near a ur cae & 
contractors, had lots to say about “K&M” lovetion, enaeenpa: cases 
Asbestos-Cement Sewer Pipe. Here’s what 

he told us. ““You’re money ahead with 

“K&M” Asbestos-Cement Sewer Pipe. 

Our men like the simple “K&M” cou- Cas ey 


plings that slide in fast without any heavy 


machinery, and, believe us, that’s one allison. 
at Amibiler 


“K&M" Asbestos-Cement Sewer Pipe installation, , 
’ noel nd gy ar tentang 9 eabag~ < Pipe plants at Ambler, Pa.—St. Louis, Mo.—Santa Clara, Cal. 


Merchantville, N. J.; Contractor: Gray & Fear, Wood- 
bury, New Jersey. 


ASBESTOS-CEMENT SEWER & PRESSURE PIPE 
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the toughest 
problem in 
pumping raw 


< sewane?” 
asian 





Ta 


End Plate off 


“Towels can jam the works, but good!” says Cecil 
Kent, owner, Sanitation Service Company, Jackson- 
ville, Florida, “I’ve had’em 
clog conventional pumps 
so bad, it meant a shut- 
down from two hours to 
two days. 

“That’s why I’ve stand- 
ardized on Gorman-Rupp 
sewage pumps. And what 
a difference! Fewer shut- 

\< downs... . clogging cleared 
Model 14A2-B in just three to fifteen 
Sewage Pump minutes! This cuts average 
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"Mr. Kent, what 
do you consider 





"Turkish 





Towel out 





— towels!” 


eT 


End Plate on 


maintenance costs from $120 to only $12 per pump 
per year. On my 21 Gorman-Rupp pump installa- 
tions, that adds up to a whopping big saving. Over 
$2200 a year on parts, packing, materials, and labor. 

“Sure, I had a problem—but no more!” 

Thrifty, trouble-free, self-priming Gorman-Rupp 
sewage pumps —2”, 3”, 4” or 6” sizes—can be con- 
nected to your power or ordered complete with power 
units. Write for complete specifications. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street Mansfield, Ohio 
Gorman-Rupp of Canada Ltd., St. Thomas, Ontario 








Hardly! You see, Transite®, the 
white sewer pipe, is made of ageless 
minerals—asbestos and cement. The 
asbestos fibers, each with the tensile 
strength of piano wire, reinforce the 
cement to form a stone-like pipe 
that is rugged, tough and durable. 
Transite is also steam-cured under 
high pressure, adding further to its 
strength, durability and chemical 
stability. And, being non-metallic, 
there’s no chance of oxidation weak- 
ening its structure. What’s more, 
Transite’s high crushing strength 
can withstand the heavy overburden, 

















“Hey, Hartley— 
doesn’t this white pipe 
ever die of old age?” 


ground movement and earth shocks 
that continually challenge the abil- 
ity of sewer pipe. When you add to 
this Transite’s long lengths, tight 
joints and naturally smooth interior, 
it becomes obvious that this white 
sewer pipe was designed to offer 
greater total life expectancy. 

For all the facts, write for special 
data file. Please indicate if you area 
city official, engineer or contractor. 
Address: Johns-Manville, Special 
Sewer Data, Box 14, WS-4, New York 
16, N. Y. In Canada: Port Credit, 
Ont. Cable address: Johnmanvil. 


The Transite Pipe shown in this 23-year-old 
photo is still providing trouble-free service. 


JOHNS-MANVILLE 


TRANSITE SEWER PIPE 


JM 
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Rugged pipe 
installs easily 
-even in a soggy bed 


This 30” cast iron pipe was installed for expansion of 
a water system in Memphis, ‘Tennessee. 


Despite heavy rains, the pipe went right to bed in 
wet trenches. Upon completion, the mains were 
tested at 150 psi for 12 hours and were found to be 
bottle-tight. 


Cement-iined cast iron pipe prevents pipe-clogging 
... always delivers a full flow of water. Bottle-tight 
joints are tight enough to resist hundreds of pounds 
of pressure per square inch. . . yet flexible enough to 
permit deflection both during and after installation. 


Rarely requiring repair or replacement, cast iron 


pipe performs efficiently, day after day, for over a 
century. 





CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 











CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Illinois 
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Bar Screens— mechanically back-cleaned units Screenings Grinders—dispose of sewage screen- Garbage Grinders—make it practical to dispose 
eliminate jamming at the bottom of screens. ings without increasing scum on primary tanks. of garbage through sewage treatment plant. 


Grit Collectors—Scraper, elevator, V-bucket Grit Washers—remove more than 90%, of putresci- Flectrol® Process— provides complete flocculation in 
types ...all gather, wash and elevate grit. ble solids... make grit suitable for fill, walkways. shortest possible time and with minimum chemical dosage. 


on the job 


...in hundreds of small and big volume plants 


SiImMPLiciTy characterizes Jeffrey sewage treatment equipment, because it means low 
operating and maintenance costs. 
DESIGN INGENUITY AND QUALITY CONSTRUCTION are part of each Jeffrey product 
because they are essential to efficient, trouble free, long lived performance. 

Nothing can be taken from...or added to... Jeffrey design specifications without 
sacrificing efficiency, operating convenience, economy or lasting qualities. 

Jeffrey engineers apply this standard of perfection to everything we make . . . from the 
SUPERMAL chain on a sludge collector, to rates of agitation in our patented FLocrro. 
process. The Jeffrey Manufacturing Company,996 North Fourth St., Columbus 16, Ohio. 


CONVEYING « PROCESSING e MINING EQUIPMENT... eS 2 ad pa Re? e YW 
TRANSMISSION MACHINERY... CONTRACT MANUFACTURING } 


Sludge Collectors—large carrying capacity permits Seyum Removers—power-driven where accum- Primary and Final Settling Tanks — stable conditions 
intermittent operation... power savings, thicker ulation requires almost continuous removal of flow provide maximum solids removal in tanks of 
sludge, clearer effluent. ... rotating pipe type for occasional removal. minimum size. 











WHEN BUYING HYDRANTS LOOK FOR 
A MANUFACTURER WITH AT LEAST 


100 YEARS’ EXPERIENCE 


Age has its advantages when you are 
dealing with fire hydrants, because 
hydrants must provide many years of re- 
liable service. When a manufacturer has 
been in business 100 years or more, 
the quality of his product is well known. 

R. D. Wood Hydrants have stood the 
test of time. There are more than a million 


of them in use right now. This says a 
great deal for the excellence of the prod- 
uct and the reliability of service. 

When you deal with R. D. Wood (over 
100 years in the hydrant business) you 
have the comfortable feeling that we will 
still be around when your equipment 
needs service or even replacement. 


Conform to A.W.W.A. specifications 


R. D. WOOD COMPANY 


Public Ledger Bidg., Independence Square, Philadelphia 5, Pa. 


Established in 1803 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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SYNCHRO-START 


SPEED 
SENSITIVE 
SWITCHES 


An extensive line of 

speed sensitive switches, 

with variable mountings 

and drives are available 

to suit the needs of mod- 

ern equipment. One or 

more snap switches con- 

tained in any single unit 

can be furnished to trip -* 

at any given speed with —— 24a 
an adjustable range for 
each switch. 


pevatlable drives 


GH... .Built to S.A.E. tachometer specifications. 
GS ....For mounting in a distributor well take-off. 
GA... .Standard specification pad AND20005. 


GW ...General Motors standard for blower ac- 
cessory drive. 


GO ...Direct mounting for tachometer take-off. 
GY ....Two bolt flange mounting. 


SYNCHRO-START PRODUCTS, INC. 


S151 N. RIDGEWAY AVE., SKOKIE, ILL. 





Switch Container Dimensions 








No other filtering medium 
compares with 


ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 





Anthrafilt stands alone as 
the one Filtering Medium that 
is best for all types of filters. 


Years of efficient and economical use in every type of 
filter plant has made ANTHRAFILT the standard of 
excellence in the filtering medium field. 


offers important advantages over sand and quartz 


DOUBLES length of Filter runs @ REQUIRES only half as 
much wash water. @ KEEPS Filters in service over longer 
periods. @ INCREASES Filter output with better quality 
effluent. @ GIVES better support to synthetic resins. 
@ PROVIDES better removal of fibrous materials, bacteria. 
micro-organic matter, taste, odor, etc. @ IDEAL for in- 
dustrial acid and alkaline solutions. @ EFFECTIVE filtration 
from entire bed. @ LESS coating, caking or balling with 
mud, lime, iron, or manganese. 


IDEAL FOR USE IN EVERY TYPE OF FILTER 





—_— ANTHRAFILT ——— 





Write for further information, 








test samyles and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696 — 822 E. Sth St., Erie, Pa. 
Representing: 


ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 
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Feb. 27-Mar. 10—Cincinnati, Ohio (Robert A. Taft 
Sanitary Engineering Center) Training Course ““Wa- 
ter Quality Management—Sanitary Engineering 
Aspects.” Write: Chief, Training Program, Robert 
A. Taft Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio, or to PHS Regional 
Office. 

Mar. 6-10—Minneapolis, Minn. (University of Minn. 
Center for Continuing Study)Courst For WATER 
& Sewace Works Operators. Scott E. Linsley, 
Secy., Central States Sewage & Industrial Wastes 
Assn., 2400 Childs Road, St. Paul 6, Minn. 

Mar. 10—Jackson, Mississippi (Robert E. Lee Hotel) 
Mississipr1 SewaGe & INpUsTRIAL Wastes AssN. 
Secy., Neil G. McMahon, Miss. State Board of 
Health, Jackson, Miss. 

Mar. 12-17—College Station, Texas (Memorial Stu- 
dent Center) Texas Water & Sewace Works 
Assn. Secy., G. R. Herzik, Jr., Div. of San. Engr., 
State Dept. of Health, Austin, Tex. 

Mar. 12-17—Texas A. and M. College, ANNUAL 
Texas Water & SEWAGE Works ASSOCIATION 
Suort ScuHoor. Secy., G. R. Herzik, Jr., Div. of 
San. Engr., State Dept. of Health, Austin, Tex. 

March 13-24—Cincinnati, Ohio (Robert A. Taft Sani- 
tary Engineering Center) Training Course “Basic 
Radiological Health”. Write: Chief, Training Pro- 
gram, Robert A. Taft Sanitary Engineering Center, 
4676 Columbia Parkway, Cincinnati 26, Ohio, or to 
PHS Regional Office. 


Mar. 15-17—Baton Rouge, La. (Louisiana State Uni- 
versity) TWENTY-FourtH ANNUAL SHorT CourRSsE 
For SUPERINTENDENTS AND OPERATORS Or WATER 
& SEWERAGE Systems. Write: Dean Fred H. Fenn, 
College of Engineering, La. State University, Baton 
Rouge 3, La. 

Mar. 15-17—Atlantic City, N~ J. (Traymore Hotel) 
New Jersey Sewace & INpustRIAL Wastes AssN. 
Secy., Anthony T. Leahey, P. O. Box 32, West 
Trenton, N. J. 

Mar. 16—Boston, Mass. (Statler-Hilton Hotel) New 
Enctanp Section A.W.W.A. Secy., Ralph M. 
Soule, San. Engr., State Dept. of Public Health, 

Mar. 19-22—Little Rock Ark. (Marion Hotel) 
ARKANSAS WATER & SEWAGE CONFERENCE. Secy., 
Dr. C. W. Oxford, College of Engineering, Univ. of 
Arkansas, Fayetteville, Ark. 








A 
List of 
Manufacturers 


who furnished 
pictures 

for the W&SW 
Annual 

Photo Equipment 
Review 


Armco Drainage & Metals Products, 
Inc. 
Middletown, Ohio 


Bailey Meter Co. 
SIs CIID. otisccounisonssicosoncccoctaed 23 


James B. Clow & Sons 
RRS EN |” Se aeereneer: > 234 


Combustion Engineering Co. 
Now Yous: Bri Bi‘ ctstsimtintcuticstnaies 235 


Payne Dean & Co. 
Cihaten, Comm. cdsbicnnnisieneinn 236 


Dresser Mfg. Div. 
Dresser Industries, Inc. 
MemeeeE, Pe. Simiciccsvccccteinad 237 


Fairbanks, Morse & Co. 
CI... BE. decsnntictecccsccncccesncligaeee 238 


Graver Tank & Mfg. Co. 
Div. Union Tank Car Co. 
Fee CRRBRO, TIES iiaseccecc sccssecessvescesees 239 


Hersey-Sparling Meter Co. 
as RRs a tiscinscninctniticeseiie 240 


Ideal Electric & Mfg. Co. 
a: SPIE o Gemnctserestnccmntanitamninees 241 


Inspectoline, Inc. 
Came, QUI. enccercsisinsosvssinctateshis 242 


Jeffrey, Mfg. Co. 
Columbus, Ohio 


Layne & Bowler, Inc. 
DORR, TORRia ciieritnicinctsstinemistnctesisis 244 


Minneapolis-Honeywell Regulator Co. 
FRIEND ccickcinendiscbetnacccseciit 245 


Price Bros. 
ORR GIG vs ccsseorsterindiccstitts steed 246 


Schmieg Industries 
IT MIN: ccldinindescossnessesnaciansinites 247 


Smith & Loveless 
Div. Union Tank Car Co. 
Lenexa, Kansas 


Sutorbilt Corp. 
Subsidiary of Fuller Corp. 
Cuhannuiiiis FAR; - siicicisicciticeintcerince 249 


Wheeler Mfg. Co. 
Pam, CID iciidsisavtsccscenascensses- 25 


C. H. Wheeler Mfg. Co. 
SS , eee eeeeeeaeeermes 251 


Note: We wish to thank the many 
manufacturers who kindly furnished 
pictures and illustrations for the 
W & S W Annual Photo Equipment 
Review. 


For further information on products or 
services please use reader service card. 
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COMPARED TO THE MONEY IT EARNS 


Figure it this way: m Write down the revenue you earn 
each year from the average meter: $___mm. Now 
multiply this by seven (the number of years many Com- 
missions permit a meter to stay in service before retest) 
or by the number of years required by your local regula- 


tions, # What have you got? $ . A figure some- 
where in the neighborhood of $350 to $700? That’s the 
money you entrust to just one water 
meter while your back is turned. 
That’s the money it earns, twelve 
to twenty times its price. m Like 
any instrument, a meter runs slow 
as it wears, and gives water away 





before it is brought in for test and repair. Now if one 
meter, by virtue of better design and workmanship, stays 
accurate and brings in just 1% more revenue over the 
years, how many extra dollars is that worth to you? 
$3.50? $7.00? @ That’s how much more you could afford 
to pay for a Trident water meter. s There’s extra value, 
too, in Trident’s interchangeable design. New Trident 
parts fit old Trident meters. This 
“no obsolescence” feature insures 
automatic modernization, keeps 
repair costs down and protects 
your meter investment. Ask your 
Neptune representative for the facts. 


NEPTUNE METER COMPANY- 
LIQUID METER DIVISION 


47-25 34th St. Long Island City 1, N. Y. | Neptune Meters, Ltd., 1430 Lakeshore Rd., Toronto 14, Ont. / Offices in Principal Cities 
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Progress Toward 
Water 


@ peRHAPS WE MAY one day look 
back with satisfaction and regard 
1960 as the year in which water 
works men really began to move to- 
ward higher quality water for their 
customers. 

America has had a significant and 
enviable history of furnishing safe 
water to its people. Even this highly 
desirable situation did not come about 
overnight. It took a great many years 
for water works managers and for 
water users themselves to recognize 
the need for treatment of polluted wa- 
ter and to raise the necéssary money 
to finance plant construction. 

However, when this need had fi- 
nally been realized, it became all-com- 
pelling in the minds of water works 
men everywhere. The results of their 
efforts toward taking pollution out of 
their potable water supplies were 
spectacular. The dramatic reduction 
in enteric disease has been well docu- 
mented and America leads the world 
in this effort. Water-borne enteric 
disease is today almost unknown in 
our country. 

This is notable progress and we 
certainly must never retreat one iota 
in our attitude or in our efforts in 
this matter. However, so keen has 
been the concentration on safe water 
that that consideration has overshad- 
owed, to a great extent, the desira- 
bility of quality water. 

America has an enviable history 
of supplying plenty of water to its cus- 
tomers, and our average day-to-day 
per capita consumption exceeds that 
of any people in the world. Indeed, 
our people demand enough water just 
as emphatically as they demand pure 
water. In general, they have been will- 
ing to pay for it. 

Our water works men have sup- 
plied potable water in plenty with 


Quality 


in 1960 


few exceptions. With almost no ex- 
ception, when water shortages have 
been serious, the rate payers have re- 
sponded with adequate funds to pro- 
vide them with the safe water they 
want and need. 

Having done a truly excellent job 
in the matter of safety and quantity, 
our industry should not rest on its 
laurels but should, while maintaining 
at a high level these first two objec- 
tives, turn its attention now to a 
third and very important one, that 
of delivering high quality water. 

Sometimes, perhaps, the standards 
of the United States Public Health 
Service lull us to sleep a bit in the 
matter of water quality. It is easy to 
say, “My water supply meets the 
standards of the Public Health Serv- 
ice, why should I go any further?” 
We should all remember that these 
standards of the Public Health Serv- 
ice, first adopted in 1914 and revised 
in 1925, 1942, 1946 and, again, with- 
in the past year, have had as their 
main objective the defense of public 
health, not the definition of quality 
water. This, of course, has been quite 
properly so. The Public Health Serv- 
ice must fulfill its first responsibility 
and set up standards which call for 
safe water; the Service has no right 
to demand expensive treatment of al- 
ready potable water merely to raise 
its quality. 


Higher Water Quality Standards 


It is strongly believed our indus- 
try needs a water quality standard 
much higher than that of even the 
most recent revision of the Public 
Health Service standards. Such a 
standard, of course, should be condi- 
tioned upon potable water meeting at 
least the Public Health Service stand- 
ards; but it should go further: it 


JOHN W. CRAMER 
Vice President 
American Water 


Works Assn., Inc. 
New York, N. Y. 


should set high standards relating to 
softness, non-corrosiveness, color, 
taste and odor and turbidity. Such a 
standard would probably at first be 
only a goal at which to shoot, but as 
the industry works toward it, it is 
felt that the public would come to de- 
mand water more nearly in accord- 
ance with the goal. 

Undoubtedly the American Water 
Works Association can and will in 
the long run be a significant factor in 
the improvement of water quality. 
The Association has, in many areas, 
already taken cognizance of the need 
for higher quality water. For instance, 
the subcommittee on Water Quality 
and Treatment of the Association’s 
overall Aims and Objectives Com- 
mittee was unanimous in its finding 
that, up to now at least, the Associ- 
ation has paid too little attention to 
the subject of the quality of raw and 
treated water. Indeed, the subcom- 
mittee reported that there is no more 
important subject in the Association's 
activities than this matter of quality. 
Leaders in the Association and in the 
industry have been pounding away at 
the subject for some little time now 
and with increasing emphasis in re- 
cent years. 

It is believed that people want 
higher quality water and that they are 
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willing to pay for it. Eletcric utility 
men will tell you that when the volt- 
age level is low enough to shrink the 
size of the TV picture they are bom- 
barded with protesting telephone 
calls. They will tell you further that 
poor quality electric service brings 
far more complaints than a rate in- 
crease. In other words, the American 
people have proved that they want 
quality: they want quality automo- 
biles, quality food, quality clothes, 
quality homes and quality in all types 
of consumer goods ; and they are will- 


ments completed or initiated in 1960 
which will bring higher quality water 
to the ultimate consumer. 

Tampa, Florida is engaged in a 
$2,500,000 expansion program at its 
water treatment plant. Part of the 
facilities involved are equipment for 
recovering and re-using alum. Natu- 
rally the resulting economy will per- 
imt production of better quality wa- 
ter at lower long run cost. 

Curt Stanton’s Orlando, Florida 
water utility in switching to wells for 
its water supply encountered a trou- 
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FORCED DRAFT AERATOR installation for hydrogen sulfide removal at Or- 
lando, Florida, Lake Highland Water Plant. Four forced draft, multi-tray, trans- 
verse-countercurrent units are enclosed in the buildings. 


ing to pay for it. Just so, it is felt 
that they want quality water and are 
willing to pay for that too. 


Projects Aim for Improved 
Water Quality 

The year just past has shown some 
encouraging indication of that fact, 
and it has brought some excellent 
developments and progress in the 
matter of higher quality water. Water 
works managers, operators and con- 
sulting engineers have been quick to 
take advantage of the progress of- 
fered by the manufacturers. Indeed, 
in many cases their demands and re- 
quests have initiated some of the 
product developments. The following 
are some of the many plant improve- 
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blesome hydrogen sulfide problem. 
Being unwilling to accept this back- 
ward step in water quality, the city 
is expending the required funds to in- 
stall forced draft aerators. These con- 
sist of four cells each with three red- 
wood slot trays per cell. The city is 
providing for growth by making ar- 
rangements for 10 additional trays 
for the future. 

Manager L. A. Jackson, of the 
Little Rock, Arkansas Municipal Wa- 
ter Works, modestly claims that. his 
utility has not done anything “spec- 
tacular” in the way of water quality 
improvement. Nevertheless, the rec- 
ord shows that he has installed an au- 
tomatic residual chlorine indicator 
and a telemetering system on his 


booster pumps. He has also built a 
new source of supply. All of these 
things improve water service, and 
certainly the first improves water 
quality. 

In North Carolina, Winston-Salem 
reports a new treatment plant under 
contract and Charlotte reports a new 
treatment plant completed. 

The Elizabethtown Water Compa- 
ny in Elizabeth, New Jersey has in- 
stituted closer attention to water pal- 
atability at their Bound Brook plant 
where threshold odor tests are now 
conducted regularly in the laboratory. 
To this end, raw and finished water 
are piped to the laboratory, heated to 
140° F, and tests are run continuous- 
ly so that plant personnel can keep 
abreast of changes in odor quality. 
The method used is a modification of 
the Threshold Odor Monitor devel- 
oped a few years ago by H. H. Ger- 
stein of Chicago. Plant treatment is 
designed to bring hot (140° F) 
threshold odor values down to a range 
of from 0 to 1.0. The results have 
been satisfactory with no complaints 
on taste or odor since the initiation of 
the program. Considerably higher 


dosages of activated carbon have been 
required and some ingenious feeding 
and storage equipment innovations 


have been developed to make the sys- 
tem work. Lew Klockner has insti- 
tuted a program at Trenton, New 
Jersey for better water palatability. 
He is also striving for threshold odor 
values of from 0 to 1.0. Lack of a 
railroad siding at the plant has called 
for the development of novel and in- 
genious methods for transferring bulk 
carbon from bulk hopper rail cars 
to the utility’s own hopper trucks 
which deliver the carbon to under- 
ground tanks at the filtration plant. 

Developments in the State of 
New York have been many in 1960. 
Poughkeepsie (where one of the first 
American slow and filter installations 
is still being operated) is converting 
to rapid sand filters exclusively. The 
source of supply is the Hudson River 
and the new installation will include 
odor improvement with activated 
carbon and flexibility of arrangements 
to provide for feeding of chlorine and 
carbon at various points for best re- 
sults. The Wanakah Water Company 
of Hamburgh is building an addition 
to its existing filter plant. The Vil- 
lage of Irvington is building a new 
source of supply from the Delaware 
Aqueduct with the transmission main 





now under construction. Water works 
men everywhere are watching with 
interest the new plant at Waterford 
where Hudson River water is the 
source of supply. Continuous con- 
trol of coagulation is maintained by 
control of the electrokinetic charge as 
the Zeta Potential. This is a highly 
scientific approach which has been 
simplified by the development of the 
so-called “Zeta Meter.” 

Significant advances have taken 
place in the past year in water sys- 
tems in Connecticut. Stamford has 
installed a microstrainer to combat a 
fly larvae. Manchester has had a 
residual chlorine recorder with auto- 
matic control features, New Britain 
is constructing a new rapid sand fil- 
ter plant of efficient design, yet with 
a low cost per unit of capacity. Hart- 
ford has started the operation of a 
new plant where they chlorinate, 
fluoridate and practice corrosion con- 
trol by means of conventional treat- 
ment methods. They made use of the 
new polyvinyl and polyethylene pipes 
to transport the concentrated chemi- 
cals. They also managed to design a 
unique chamber to save and use a 
leaking ton-container of chlorine. 

Developments in Massachusetts 
have been outstanding. Cambridge 
has reconstructed its facilities and in- 
itiated a fluoridation program. Law- 
rence is completing a program of re- 
construction and improvements 
throughout its rapid sand filter plant. 
The Sudbury Water District has be- 
gun fluoridation of four separate 
sources of water supply using hydro- 
fluosilic acid. Needham has instituted 
further treatment of the water sup- 
plied to it by the Metropolitan Dis- 
trict Commission using sulfur-dioxide 
for reduction of excess free chlorine. 
The City of Gloucester is cooperating 
with a prominent firm of consulting 
engineers in conducting a research 
program looking toward the removal 
of color of the water from its surface 
supply by using induced air circula- 
tion of the water. Lowell, Massa- 
chusetts was previously supplied with 
well water of very poor quality. A 
new filtration plant will now take wa- 
ter from the Merrimac River and 
will utilize activated carbon to in- 
crease the palatability of the finished 
water. 

The State of Maine has contributed 
its share to the improvement of wa- 
ter in 1960. Madawaski Water De- 
partment, the Calais Water and Pow- 


er Company, the Presque Isle Water 
Company and the Kittery Water De- 
partment all have completed or are 
in the process of constructing treat- 
ment plants all of which will improve 
the quality of the existing supply. 

The Sanitary Engineering Division 
of the State of New Hampshire re- 
ports that, in their experience and 
opinion, one of the outstanding de- 
velopments in the field of water qual- 
ity is that of residual recorder by sev- 
eral manufacturers. They report an 
excellent new installation at Keene 
where they will have duplicate chlori- 
naters paced by a Venuri Meter with 
automatic standby power and a chlo- 
rine residual recorder coupled with 
an alarm system which will signal 
operators when residuals go above 
or below a predetermined level. The 
Division is considering the possibil- 
ity of requiring all large surface wa- 
ter supplies in the State to provide 
duplicate chlorination facilities to- 
gether with residual recorders and 
an alarm system unless the station be 
under constant attendance. 

A new plant at Pittsburgh which 
will be completed in 1961 or 1962 is 
being designed with special attention 
to an effluent with good taste and 
odor charactertistics. 

Ted Vander Velde, of the Michigan 
Department of Health, reports water 
quality consciousness and improve- 
ments in his area. The City of Mount 
Clemens has completed an addition 
where improvements have been real- 
ized with new flocculating equipment. 
The new sedimentation basins are 
equipped with sludge removal equip- 
ment whereas the basins of the old 
plant did not have such equipment and 
had to be drained and cleaned, per- 
haps twice a year. Advantages of the 
new equipment has already been 
demonstrated. THe. City of Cadillac 
is in the process of obtaining a better 
quality water supply. For many years 
its raw supply was obtained from 
Lake Cadillac with chlorination as 
the only treatment. A comprehensive 
educational program was put on in 
the city, and an aroused citizenry be- 
gan to demand a better quality water, 
thus paving the way for the present 
project. A very excellent ground wa- 
ter source of much better quality 
than the original supply has been 
found. Mr. Vander Velde makes the 
encouraging statement that there con- 
tinues to be a growing interest in 
his area on the part of the consumer 
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in having the advantages of quality 
water. 

Two new plants with somewhat 
unique features are reported in Ohio. 
These are located at Lancaster and 
at Athens, and in both of these plants 
iron removal is followed by gravity 
type zeolite softening. The’ unique 
feature is the fact that the zeolite 
softeners are equipped with semi- 
automatic controls which, so far as is 
known, ar the first of their kind. The 
City of Cincinnati is expanding treat- 
ment facilities and is including pro- 
visions to supply chlorine and acti- 
vated carbon at various points for 
control and improvement of palatibil- 
ity. 

A number of improvements in wa- 
ter quality are reported in Indiana. 
At Huntington a need for more water 
was strongly felt but the public would 
not any longer accept the high iron 
content of the earlier supply, so a lime 
soda softening plant is being built 
to use either surface or ground wa- 
ter. Medaryville has recently received 
bids on a new plant to remove sulfur 
and iron. Ridgeville, Wabash and 
Cumberland have new iron removal 
plants. North Manchester recently 
finished a new iron removal plant, 
while Walkerton has one under con- 


THE NEW pug mill slaker occupies less 
space, uses less water and requires 
shorter process time than previous 
models. 


struction. Royal Center has a new 
softening plant under construction. 
Swayzee has sold bonds and is mov- 
ing ahead on a plant for iron re- 
moval and softening. 

Minnesota reports much progress 
in water quality. The City of St. Paul 
is engaged in a plant expansion which 
will contain residual controlled chlori- 
nation of the raw water. The City 
of Fairmont is expanding its plant. 
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Moorhead is expanding its well water 
softening plant. Hawley, Winona, 
Bagley, Marshall, Hector and Edina 
are all engaged in or have completed 
well water iron removal plants while 
Babbitt is rejuvenating an old well 
water iron removal plant, and Fergus 
Falls has a new softening plant. 

Rapid City, South Dakota has a 
new 16 mgd water treatment plant 
now under construction. Treatment 
will consist of clarification, filtration 
and disinfection processes with con- 
siderable automation. Bids were 
opened by the Office of Saline Wa- 
ter, U. S. Department of the Interior 
on October 4, 1960 for the electrodi- 
alysis brackish water treatment plant 
to be constructed at Webster, South 
Dakota. 

Indeed, the subject of desalinization 
of water could occupy the entire con- 
tent of several papers such as this on 
water quality. Suffice to say that of 
the five pilot plants to be financed 
by the Office of Saline Water, four, 
including the one in South Dakota 
referred to above, are in various 
stages of design and construction. The 
fifth will be located somewhere on the 
east coast, and a recommendation for 
its final location will be made shortly 
as the result of an inspection trip of 


possible sites made in November by 
the President’s Committee headed by 


former AWWA President, Lew 
Finch. Needless to say the perfor- 
mance results of these five plants will 
provide much information which in 
the long run will improve water qual- 
ity. It is to be hoped also that they 
will increase public interest in and 
demand for better quality. 

The little City of Blair, Nebraska. 
some years ago built an iron and 
manganese removal plant to treat a 
well water source within its corpo- 
rate limits. However, in recent vears 
the city has become increasingly short 
of water due to the exnansion caused 
by workers living in Blair but com- 
muting to Omaha. When sufficient 
well water could not be found within 
the city, an adequate well source was 
developed outside. However, the new 
supply required considerably more 
treatment than the iron and maganese 
removal plant could provide, and the 
city was unwilling to return to its 
former poor quality of water. It has, 
therefore, built a second complete 
treatment plant which began opera- 
tion in late 1960. The Metropolitan 
Utilities District, which supplies wa- 


ter to the City of Omaha, has con- 
tinuously been making improvements 
and adjustments to raise water qual- 
ity. 

Before closure of the large dams 
on the upper reaches of the Missouri, 
the District had to contend with a 
tremendous silt load and the conse- 
quent turbidity problems. Now re- 
lieved of much of the silt problems, it 
is confronted with algae problems. 
The District is also moving to secure 
a new ground water supply from 
the Platte River bottom near its con- 
fluence with the Missouri. All of 
these improvements are being planned 
with attention to maintaining and 
improving quality of the finished wa- 
ter. Ord and Nebraska City are shift- 
ing to ground water to get away 
from contaminated surface supplies. 

Johnson County Water District 
No. 1 at Mission, Kansas is building 
a new water treatment plant. 

Chief Engineer W. C. Hague, of 
the Metropolitan Water Department 
of Salt Lake City, Utah, is justifiably 
proud of the District’s new $7,000,000 
plant to treat water from Big Cotton- 
wood and Deer Creeks. The capacity 


design procedures will help them 
reach their goal. 

Great Falls, Helena, Billings and 
Glendive, Montana all have or are 
finishing new treatment plants. Each 
will improve water quality. Montana 
also boasts in 1960 one complete new 
water system to serve a community 
which had not previously had a public 
water supply. 

Spokane, Washington reports sig- 
nificant new work in its system. Glen 
Yake tells of the new Nevada Street 
Pumping Station with 32 mgd. ca- 
pacity and containing four 450 hp 
submersible pumps with wall-mounted 
chlorinators and with most of the in- 
stallation below ground. Spokane also 
has built a new Central Avenue 
Pumping Station of 10.8 bgd with 
similar equipment and has built two 
booster pumping stations, again with 
submersible pumps. 

The above list of improvements, 
largely concerned with higher qual- 
ity water, is indeed impressive, and 
yet the list is no doubt incomplete. 
However, it is at least illustrative 
of the efforts that are being made 
to raise water quality. It is also il- 


THREE-WAY VALVES installed in sludge lines at lowa City Sewgae Treatment 


Plant. 


of the plant is about 100 mgd and it 
went into service in late 1960. Plant 
personnel will be striving for thres- 
hold odor values of two or less. A 
number of ingenious new devices and 
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lustrative of the ingenious develop- 
ments which have been and are being 
made by our water and sewer works 
manufacturers. The responsiveness of 
the manufacturers to the survey on 





which this article is based was gener- 
ous and at the same time very mod- 
est. Without referring to specific 
proprietary items it would only be 
fair to say that the range of new de- 
vices and products is tremendous. 
New equipment for better control, 
new “package” type treatment plants 
and improvements on older models, 
new chemical feeders, etc., which are 
available challenge the ingenuity of 
the consulting engineer to utilize 
them effectively. At the same time 
some manufacturers report modestly 
that since they produce meters and 
valves, for instance, they do not be- 
lieve the improvements in their equip- 
ment could be construed to improve 
water quality. This, of course, is not 
altogether true because any time a 
piece of water equipment is improved 
operation is improved, and improve- 
ment in operation ultimately means 
raising water quality. 

Moving back now across the coun- 
try, it seems fitting in closing to de- 
scribe a very significant upgrading 
of water quality by a specific utility. 
The Old Dominion Water Company 
of Hopewell, Virginia is a very old 
water utility indeed. It now distri- 
butes over 25 bgd but has only 5,000 
customers of which by far the greatest 
number are industrial users. The raw 
water supply is taken from the Ap- 
pomattox River about one mile above 
its confluence with the James River 
at City Point. Both streams are tidal 
and this, of course, is in large part 
responsible for the variable char- 
acter of the raw water. 

At least one of the industrial cus- 
tomers asked for a significant im- 
provement in water quality and in- 
genious and continuous experimenta- 
tion and plant changes from 1955 
through 1960 produced amazing im- 
provement. That improvement is 
shown in Table 1 where it is also 


WORKING TOWARD improved 


water quality is this 125 ft diameter by 15 


ft reactor clarifier. Bon Tempe plant of Marin County, Calif. Municipal Water 


District. 


compared to the quality desired by 
the customer. 





Table | 
Improvement in Water Quality 


Desired 
Fe 0.30 0.03 0.02 


Mn 0.03 0.006 0.005 
Color a 0 1.0 
Turbidity 0.1 0.10 0.50 





1955 1960 











A recent paper by Elmer Eld and 
Martin E. Flentje describes the 
changes required to accomplish this 
fine result. The story is truly an in- 
spiring account of what can be done 
by cooperation between management, 
engineers, equipment builders, chem- 
ical suppliers and laboratory person- 
nel. The actual improvement was 
brought about mainly by introducing 
breakpoint chlorination, pH correc- 
tion ahead of filtration, the use of 
activated silica, and the development 
of laboratory control procedures and 
the provision of laboratory and plant 
recording instruments. The conclu- 


to Courtesy Eimco Process Engineers 


sion reached by Eld and Flentje in 
their paper might well be offered to 
the industry as a motto to be fol- 
lowed in the quest for better water 
quality through better treatment: 
“Possibly the best conclusion to be 
reached from this experience is that 
water purification procedures and 
facilities are extremely versatile and 
efficient and that intelligent operation 
can overcome many treatment dif- 
ficulties. The Old Dominion Water 
Company can be happy that it has 
employees under this category.” To 
that conclusion might well be added 
the thought not only the Old Do- 
minion Water Company but the en- 
tire water works industry may be 
thankful for such personnel and for 
such progressive manufacturers, con- 
sulting engineers, research engineers 
and its people of every category who 
serve the industry. With this kind of 
talent available, it is strongly felt 
that 1961 and the years following will 
show continuing improvement in wa- 
ter quality. 





FHA Pipe Usage Reports 
Mr. Robert M. Dillon, Executive 
Director, Building Research Advis- 
ory Board, has announced the avail- 
ability of two BRAB reports to the 
Federal Housing Administration: a 
new report, Residential Building 
Sewers, and a revision of a report 
originally issued in 1957, Small-Size 
Pipe for Sanitary Lateral Sewers. 
The report on Residential Build- 
ing Sewers deals with the use of 
pipe made from six different mate- 
rials: asbestos-cement, - bituminized 


fiber, cast iron, concrete, plastics, and 
vitrified clay, and, the jointing meth- 
ods and materials and _ installation 
procedures used with each. Also 
treated are plumbing codes, stand- 
ards, causes of failure, and needed in- 
spection and maintenance procedures. 

The report on Small-Size Pipe for 
Sanitary Lateral Sewers makes rec- 
ommendations regarding the mini- 
mum size pipe to be allowed for use 
in street sanitary sewers in residential 
areas and the conditions which should 
be attached to the use of minimum- 


size pipe. Recommendations are also 
made for good design, construction, 
and maintenance practices. 

These reports may be purchased 
from the Printing and Publishing 
Office, National Academy of Sci- 
ences-National Research Council, 
2101 Constitution Avenue, Washing- 
ton 25, D. C. Residential Building 
Sewers (NAS-NRC Publication 787) 
sells for $2.00 per copy, and Small- 
Size Pipe for Sanitary Lateral Sew- 
(NAS-NRC Publication 507, 
Revised) sells for $1.50 per copy. 


ers 
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Data assembly and integration are being accomplished by . . . 


Automation in U.S.A. Water Works 


EDITOR’S NOTE: This review of automation progress in U. S. 
water systems will be presented by Mr. Appleyard before the 


May 29, 1961 Berlin Congress of the International Water Supply 


Association. Progress in developing completely automatic op- 


erations is being made, though data assembly and integration are 


about as far as we can go at present. What is needed is a “think- 


ing computor” which will close the gap and furnish automatic 


feedback, a task historically performed by the water works 


technician. 


@ THE worD “automation” has be- 
come an extremely popular one in 
the U.S.A. today. Webster’s defini- 
tion of “automation” with reference 
to machinery or mechanical devices 
is “self-acting or self-regulating.” 
Of recent origin, the term automa- 
tion is being used to cover much 
more than single devices. A recent 
definition of “automation” 
“The system and method of making 
processes automatic by the employ- 
ment of self-controlling, self-acting 


Is-—— 


Fig. |. 


WATER & SEWAGE WorKS, February, 1961 


machines for performing the neces- 
sary operations.” By this definition, 
it is that automation has 
existed in water works for over 30 
years. For instance, if a whole water 
works system considered of only a 
pump and tank—as on a typical 
farm system 


obvious 


and the pump was con- 
trolled by a float or pressure device, 
then it could be said that complete 
automation was accomplished. Public 
water systems, however, are not us- 
ually this simple and elementary in 


by 
V. A. Appleyard 
Chief of Water Operations 
Water Department 
Philadelphia, Pennsylvania 


their design and operations. There 
are filter plants today that are prac- 
tically fully automatic as are many 
pump But there are not 
any plants, to my knowledge, that 
operate automatically as an_ inte- 
grated whole. The basic reason is 
that the automated process, so far, 
cannot think. However, I feel that 
in the future this will be overcome 
by the use of electronic computers. 
These high speed computers will be 
placed between the receiving of field 
data and the tele-command devices ; 
thus completing the process loop and 
doing it intelligently. 

The water works industry in the 
U.S.A. is developing and installing 
systems which will ultimately be- 
come fully automated. The controls 
of the purification process are being 
centralized so that one employee can 
control the operation of a large plant 
by first having the field data tele- 
metered to his headquarters and then 


stations. 


INTELLIGENCE CENTER for City of Philadelphia. Data logging typewriter is shown at lower right. 





Fig. 2. RELAY RACKS in Philadel- 


phia's Intelligence Center. 


providing push-button, remote-con- 
trol for his command. The same is 
true of pumping stations particular- 
ly where there are many related sta- 
tions; i.e., a well field with multi- 
wells, or a series of booster pumps 
in the distribution system. 

The economics of automation will 
determine in large part when the 
water works industry will accom- 
plish complete “source-to-consumer” 
automation. We find it very economi- 
cal to combine many functions at 
a central location so that one man 
per shift can very adequately handle 
complex operations. However, the 
cost of computers will very material- 
ly influence the timing of when we 
convert to complete automation. 
Technically, it can be done now. 

Today, with the very advanced 
techniques of instrumentation, we 
have very fast and accurate devices 
to control production machinery. 
Other industries, which produce 
products of much greater dollar 
value than water, have already put 
in automatic factories and process 
plants. 

In Philadelphia, and one other 
large city in the U.S.A., the water 
works have already developed and 
installed a complete Load Control 
System. This, in my mind, is the 


first step of automating a large, com- 
plex water system. The following 
description of the Philadelphia sys- 
tem will illustrate my meaning. 

This Load Control System has 
two major sub-divisions: one is the 
data processing center; the second 
is the supervisory control section. 
Data intelligence presently derives 
from 94 points covering flow, pres- 
sure, and water elevation into our 
Control Center. There are 120 trans- 
ducers with some of them being 
totalized to give total flows into the 
center. 


Data Processing Center 

The data processing part of the 
system consists of the following sub- 
sections : 

(1) Pressure to electric current 
transducers are installed at all 
field points where we require 
field data. The mechanisms are 
installed directly to the facili- 
ties, such as pipe lines, tanks, 
Venturi meters, etc. These trans- 
ducers convert the pressures and 
flows into a d-c analog electric 
signal. 

The above signal is put on land 
wires to a sub-center which has 
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audio frequency, multi-plexing 
tone telemetering equipment. 
There is a separate channel of 
frequency for each value, and 
these tone signals are then trans- 
mitted by wires to a micro- 
wave station. 

Basic data are transmitted by 
a micro-wave communications 
system which includes eight sta- 
tions located in somewhat of a 
circle around the City. The 
micro-wave transmitters oper- 
ate on four basic frequencies. 
All data on one frequency flows 
clockwise around the circle, 
while all data on a different 
frequency flows counter-clock- 
wise around the circle. Voice 
transmission has been provided 
for the eight micro-wave sta- 
tions. 

At the Control Center, all micro- 
wave information is received 
and converted to a tone signal, 
which in turn is converted to 
a d-c analog signal by the re- 
ceiving equipment. 

Twelve district pressure gauges, 
mounted on the display panel, 
are accepting the d-c analog 
signals and showing pressures 
on the display panel with direct 


Fig. 3. CONTROL CENTER at Milwaukee Water Department includes central- 
ized data logging system. 
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Worth, Texas. 


reading instruments of the cri- 
teria pressures. 

All 94 signals are accepted by 
an electronic Analog to Digital 
Converter. The ADC equipment 
scans all data five times each 
second and matches them against 
pre-set, high-low limits. If the 
value exceeds these limits, an 
alarm rings and the alarm type- 
writer prints out, in red, the 
time, point identification and 
value. This means that every 
point will be looked at in ap- 
proximately every 20 seconds, 
or three times every minute. 
Also, the data logger is capable 
of showing on a visual indicator 
any one of the 94 points on 
a manual demand basis. Two 
other typewriters type out all 
data points, dividing them into 
the Schuylkill and Delaware 
Divisions of Operations. The 
points are typed out at the rate 
of one per second. The read- 
out of said points can be set 
on schedule for every 5, 10, 
20, 30 or 60 minute intervals 
as in automatic function. A 
punch tape is provided for both 
typewriters to store data in the 
event a typewriter fails mechani- 
cally. Further, a trend log is 
provided in which any one of 
16 groups of the data can be 
typed out any time to give a 
record of operations in that 
group. It is to be noted that 
pinboards have been furnished 
so that groupings can be changed 
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Fig. 4. WIDESPREAD SYSTEM requires telemetering and control of the type 


and new points can be added 
to the system. 

The ADC equipment will also store 
an off-limit reading so that the in- 
stant it comes within span range, 
the same point will be typed out, 
in black, on the alarm typewriter, 
the point identification, time, and 
value. This provides a record of 
when we went off-normal as well 
as when we came back to normal. 


Supervisory Control System 


The second major division of the 
Control Center is the Supervisory 
Control System. At the moment, this 
system provides for remote control 
operation of four pumping stations. 
It is anticipated that this will be 
expanded considerably in the next 
few years. Supervisory Control em- 
ploys an 8-pulse, pause tone-tele- 
meter code, a system using separate 
channels which modulate the micro- 
wave carrier. Functions such as 
starting up individual pumps, open- 
ing or closing valves, have been pro- 
vided so that the Load Dispatcher 
can operate any pump within the 
aforesaid stations by merely push- 
ing buttons at the Load Control Cen- 
ter. 


The system was designed for fifty 
per cent expandability in all phases 
so that additions can be made 
readily at minimum cost. 

The data processing function is 
large; therefore, design provides for 
a “broadside” concept of having all 
data from all points at the Control 


shown there at South Holly Plant, Fort 


Center at all times. We merely proc- 
ess the data at the Control Center 
in a step-by-step manner. This is 
considered essential on such a large 
system. It is recognized that a great 
number of the 94 points of field 
data are related, some directly, some 
indirectly, but a programmed com- 
puter could operate the system auto- 
matically under emergency conditions 
as well as normal conditions. 


Treatment Plant Automation 


So far, I have talked only of the 
automation of a whole water works 
system. Note that pumping, either 
of raw or of purified water, plays 
a prominent part in automatic con- 
trol today. This is because instru- 
mentation and controls are readily 
available commercially. Also, it is 
recognized that the pumping func- 
tion is very important in terms of 
time. There are a number of water 
works plants having limited storage 
or are direct pumping systems. Thus, 
speed of sensing as well as speed 
of automatic control is necessary. 

In the purification process, gen- 
erally speaking, there is more time 
available to adjust controls. Basical- 
ly this is because chemical reaction 
time must be included in any de- 
sign to obtain the full effect of chemi- 
cal treatment of the water. In-proc- 
ess storage of water exists between 
the raw supply and filtration, as well 
as storage of clear, post-treated water 
awaiting pumpage into the distribu- 
tion system. 





The most recent purification plants 
do have automation built into the 
process. The application of chemicals 
such as lime, alum, carbon, and 
chlorine, are controlled by the total 
flow of water entering the pre- 
treatment plant. The flow is meas- 
ured usually by a differential-head 
flow tube, whose signal is either an 
electric analog or a pneumatic 3 to 
15 psi control system. The pneu- 
matic system is feasible where dis- 
tances of 500 to 600 feet are not 
exceeded. All chemicals are applied 
proportionate to flow, the amounts 
per million gallons are determined 
by a chemist who must periodically 
analyze the characteristics of the raw 
water and thus prescribe the dosage 
of the various chemicals. If the water 
source is quite stable in characteris- 
tics, the automatic dosage equipment 
is rarely adjusted from day to day. 
However, there are many sources of 
raw water (usually surface water) 
that change hourly, making it diffi- 
cult to completely automate a pre- 
treatment plant. Automatic instru- 
mentation is available for analyzing 
and recording pH, chlorine residual, 
hardness, turbidity, temperature, 
radioactivity, and phenol content; 
however, some of these devices are 
yet in the experimental stage. 


The water flows from the pre- 
treatment process, to the rapid-fil- 
tration plant on a controlled basis. 
In one of the most recent and largest 
plants in the U.S.A., the filter back- 
wash cycle is semi-automatic in op- 
eration. The loss of head across the 
filter is measured and recorded by 
a pneumatic control system, and when 
pre-set limits are exceeded, an alarm 
rings. The attendant then can push 
the automatic wash button initiating 
an electrically controlled master cam 
which completely cycles the washing 
of the filter—even to putting it back 
“on stream”. This is virtually a chain 
reaction, opening and/or closing in 
proper sequence the influent, efflu- 
ent, sewer, wash, and surface wash 
values. In this plant, the controls of 
all valves and the wash water pumps 
are basically electric, using limit 
switches on the values, timers on the 
length of wash, and tank elevation 
for the wash water pumps. A pneu- 
matic system is used to control the 
rate of filtration. This system senses 
the clear water basin elevation, the 
total filter plant effluent flow, and 
the post weir chamber elevation. The 


FIG. 5. CENTRALIZED VALVE CONTROL, Metropolitan Water District of 


Southern California, maintain pressure control. 


master air control has three positions 
and will control every filter at the 
same time to operate on an equal 
output rate to satisfy the master con- 
trol setting. 

Post-treatment consisting of chlo- 
rine, fluorine, sodium hexameta- 
phospate and lime, is also adjusted 
automatically in terms of flow in 
million gallons per day. 

This plant (maximum capacity 
420 mgd) has sixteen sampling points 
that a chemist monitors continually 
around the clock. In the writer’s 
opinion, complete automation of this 
plant will require the development 
of automatic quality control analysis 
devices that will provide taste and 
odor controls, as well as the usual 
sanitary controls we have today. 


Summary 


Automation of the transmission 
and distribution systems presents a 
great challenge to the engineer. The 
actual devices, both hydraulic and 
electric, to control valves are depend- 
able in function and known for many 
years. Automatically operated con- 
trol valves (reducing valves) are 
used commonly and, again, are very 
reliable, The modern concept of con- 
trolling a water works during maxi- 
mum and minimum loads, seasonal 
load changes and emergency condi- 
tions, first requires an. intelligence 
center. This provides instantaneous 
knowledge of the system operation, 
permits control of trunk main valves, 


sometimes as often as twice a day, 
to provide good pressures in the sys- 
tem, as well as good quality of water. 
In the larger water works, more and 
more key valves are being placed 
under automatic or remote super- 
visory control providing faster ac- 
tion and, therefore, better service. 

In conclusion, I wish to point out 
that we, in the U.S.A. are rapidly 
reaching the ultimate in automatic 
operations in specific areas of water 
operations. The assembling and in- 
tegrating of all functional data is 
the step we are now going through. 
The final step of a completely auto- 
mated Water Works Plant would be 
to add the “thinking computer” as 
the necessary link to provide com- 
plete feedback automation, thereby 
providing better service, better quali- 
ty, and optimum economic opera- 
tions. 
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How to Select 
and Apply 


Magnetic Flow Meters 


@ THE MAGNETIC .flowmeter is 
composed of the following: a pri- 
mary sensing element, Figure la, in- 
stalled directly in the pipeline; and a 
separate flow indicator or recorder, 
Figure 1b, which connects through 
electrical cable to the primary up to 
2000 feet away. With an accuracy in 
the order of + 1%, the system can 
measure the volumetric rate of liquid 
flows from a fraction of a gpm to 
many mgd, using primary elements 
having pipe sizes from 1/10 inch to 
as large as 96 inches in diameter. 

The distinctive features of mag- 
netic flowmeters include: 

Offer no obstruction to flow, 
hence cause no pressure loss in the 
line nor present any place for ma- 
terial to lodge and plug or foul the 
element. 

Unaffected by piping elbows or 
bends up- or down-stream from the 
primary element. 

Accuracy is unaffected by varia- 
tion in viscosity, density, tempera- 
ture, and many other properties 
of the measured liquid. 

Flow measurement in either di- 
rection. 

Provide linear indication or rec- 
ord of fiow rate. 

Wide selection of construction 
materials to permit handling of the 
most corrosive or abrasive liquids. 

Rangeability of 3000 to 1. 


It is not surprising, that the mag- 
netic flowmeter in the space of several 
years has been widely selected for 
water and sewage plant metering ap- 
plications. This paper reviews the 
basic theory of magnetic meters and 
gives general hints on their proper 
selection and application. 

In the magnetic flowmeter, shown 
schematically in Figure 2, a magnetic 
coil fed by 115-volt, 60 cycle a-c cur- 
rent develops an extremely uniform, 
parallel magnetic field vertically 
through the pipe and the flowing 
liquid. Faraday’s electromagnetic in- 
duction law states that the movement 
of a conducting liquid through a mag- 
netic field produces a voltage at right 
angles to the field and to the direction 
of movement of the liquid, as shown 
in Figure 2. This voltage is directly 
and linearly proportional to the ve- 
locity of the flowing fluid. Since, with 
a given pipe size, the volumetric flow 
rate is dependent solely on flow ve- 
locity, the induced voltage is there- 
fore directly proportional to volu- 
metric flow rate. 

The voltage developed by the flow- 
ing fluid is picked up by two elec- 
trodes. These electrodes are connected 
by cable to a suitable voltage meas- 
uring instrument which can be an 
indicator, recorder, integrator and/or 


FIGS. la and |b TWO STANDARD TYPES of magnetic meters, for high (left) 


and low (right) flows. 
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controller. The equation relating flow- 
rate to induced voltage may be writ- 
ten as 
q = KD (E,/B) 

where g is the volume flowrate, K a 
meter constant, D the diameter of the 
meter, E, the induced voltage and B 
the flux density of the magnetic field. 
The derivation of the equation is 
rather straight-forward and need not 
be reviewed here. The equation shows, 
however, that for a given meter size, 
volume flowrate depends only on the 
relationship between the induced emf 
and the flux density and is complete- 
ly independent of the many variables 
which normally affect conventional 
meter operation. 

In practice it is difficult to maintain 
a constant flux density B, but it is 
relatively simple to maintain the E,/B 
ratio. Generally this is accomplished 
by using the output of a transformer 
(connected either in series or in paral- 
lel with the field (coils) in conjunc- 
tion with external dividing networks 
to produce a reference voltage. Then, 
any disturbance which affects the flux 
density will similarly affect the signal 
voltage. 

Experiments have shown that the 
meter coefficient K is essentially con- 
stant, provided that the magnetic field 
is uniformly distributed and the fluid 
conductivity remains above the mini- 
mum threshold. Hence the meter is 
fully independent of Reynolds num- 
ber effect. 


Typical Construction of the 
Primary Element 

Shown in Figure 3 is a cutaway 
view of a typical magnetic flow-meter 
primary element. Basically it consists 
of a non-magnetic tube through which 





the liquid flows, an electromagnetic 
field (magnet coil), and two metallic 
electrodes flush with the inner sur- 
face of the tube and which contact 
the flowing liquid. An electrical ter- 
minal block and calibration compo- 
nents in the metal housing complete 
the assembly. 

The pipe or flow tube in a mag- 
netic meter must be resistant to the 
corrosive or erosive affects of the 
flowing fluid and must be non-mag- 
netic so that it does not affect the 
uniform magnetic field. Further, it 
must be an electrical insulator to pre- 
vent grounding of the flow signal. 
Fiberglass satisfies all of these condi- 
tions and is highly recommended 
where the application permits. For 
other applications, a stainless steel 
tube lined with insulating materials 
such as Teflon, Neoprene, or Vitreous 
Enamel, may be used. Maximum tem- 
perature of the flowing liquid in ele- 
ments using Teflon or the Vitreous 
Enamel lining is about 360° F and 
for elements using tubes of Neoprene 
or rubber, the maximum temperature 
is about 185° F. Maximum ambient 
temperature is in the order of 135° F. 

The electrodes which are in direct 
contact with the flowing fluid, must, 
of course, be corrosion-resistant as 
well as good conductors and non- 
magnetic. Stainless steel and Hastel- 
loy C are common materials; plati- 
num, Monel, tantalum, and others are 
also used. 

The magnet coils are two saddle- 
shaped sections of insulated copper 
wire. They develop the magnetic field 
and a laminated iron core, which 
surrounds the coils completely assures 
that the field is uniformly perpendicu- 
lar to the axis of the pipe. 

At the top of a typical primary 
element casing, adjacent to the elec- 
trical terminal blocks, are calibration 
components. These are used to as- 
sure that output signals are identical, 
with respect to flow velocity, in every 
meter regardless of size. These com- 
ponents are preset at the factory and 
sealed in an epoxy resin receptacle, 
as shown in Figure 3. This design 
provides for full interchangeability of 
any size primary with any other pri- 
mary. 

Included in the calibration com- 
ponents of this design is a means to 
develop the basis balancing or refer- 
ence voltage for the potentiometer 
indicator or recorder. This enables 
the meter to have an output complete- 


FIG. 2 SCHEMATIC showing principle 


ly independent of power line fluctua- 
tions in either voltage or frequency 
up to +10 per cent and to be unaf- 
fected by changes in field coil re- 
sistance due to temperature or other 
electrical variables which might af- 
fect the primary and not the sec- 
ondary indicator or recorder. 


The Indicator or Recorder in a 
Magnetic Flowmeter System 


Shown schematically in Figure 4 
is. one arrangement whereby the sig- 
nals from the magnetic primary ele- 
ment are converted into a related po- 
sition of the pen or pointer on a scale 
calibrated in flow rate. From the pri- 
mary element at the left there are two 
signals, namely: the flow signal and a 
balancing signal source. The flow sig- 
nal is the induced emf due to the 


i rt oe ae 





of operation. 


rate of flow; this is transmitted di- 
rectly to the balancing transformers 
while the balancing signal is the mas- 
ter reference against which the flow 
signal is compared. Essentially, this 
is an a-c potentiometer circuit balanc- 
ing the unknown flow signal against 
the standard reference signal. 


In this design, the balancing signal 
is generated through the use of cali- 
bration components located on the 
primary for reasons which will be dis- 
cussed more fully later. 


Following first the flow signal, we 
find that this is applied directly to the 
balancing transformers. The other 
side of these transformers is in turn 
connected to the reference signal in 
the slidewire circuit. If there is a dif- 
ference between the incoming flow 
signal on one side of the transformer 


FIG. 3 CUTAWAY VIEW showing internal parts of primary element. 
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FIG. 4 BLOCK DIAGRAM of magnetic flowmeter system. 


and the reference on the other side, 
this difference in voltage (error sig- 
nal) is amplified to the point where 
it can drive a servo motor mechani- 
cally linked to the recording pen or 
indicating pointer. At the same time, 
the servo motor rebalances the poten- 
tiometer circuit until no further error 
signal is received, at which point the 
instrument indicates the rate of flow. 
The entire balancing operation even 
from zero flow to full-scale flow takes 
only 1 or 2 seconds. 


Consider further the importance of 
having two signals, rather than one 
signal, generated by the magnetic 
flowmeter primary. In practice, it is 
difficult to maintain a constant flux 
density across the primary elements. 
Any changes in this density would 
cause a change in the effective flow 
signal which might not have been 
developed through an actual change 
in flow rate. However, it is relatively 
simple to maintain a ratio between 
the flow signal and the flux density. 
This can be accomplished by using 
the output of a current transformer 
located in a calibration component, in 
conjunction with local dividing net- 
works, shown in Figure 4 on the 


servo motor panel, to produce a ref- 
erence voltage. This arrangement 
eliminates the need for the standard 
battery reference sometimes used in 
normal potentiometers. Thus, any 
disturbances which might affect the 
signal voltage will in turn affect the 
flux density and hence the reference 
voltage by the same amount. The 
ratio between the two therefore will 
always be the correct indication of the 
rate of flow. The entire system is 
completely independent of electrical 
input characteristics or other condi- 
tions which might affect the accuracy 
of the meter. Further, by fixing an 
exact ratio between rebalancing volt- 
age at a given specific input condition 
in every meter, the manufacturer can 
design every secondary to be exactly 
identical. There is, therefore, com- 
plete interchangeability between any 
primary with another and any sec- 
ondary indicator/recorder with an- 
other. 


Features Available with Indicating/ 
Recording Instruments 

Ranging circuits allow setting of 
any value between the equivalent of 
1 to 30 fps as full scale. Further, be- 
cause the magnetic flowmeter has no 


WATER & SEWAGE WorKS, February, 1961 


float stops or other mechanical re- 
sistances to overcome, it measures 
flow rate from zero flow and greater. 
Thus its range from any given fixed 
position is 100 to 1. It has a full-scale 
capacity of 30 to 1 and greater. There- 
fore, the rangeability of any given 
flowmeter is in the order of 3000 to 1. 
Full-scale velocities greater than 30 
fps can be obtained by adding special 
resistors and calibration components 
in the primary; thus any meter can 
handle a full-scale capacity up to the 
value of the delivery capacity of the 
system. There are several instances 
of meters with flow velocities of 70 
to 80 fps. 

Some magnetic meters have a small 
volt meter connected across the servo 
motors drive windings to aid in setup, 
trouble-shooting and maintenance of 
the system. Many specific problems 
can be diagnosed through the use of 
this device, eliminating the need for 
an expensive electronic scope and as- 
sociated technical personnel. 

Electronic smoothing is available 
to reduce hydraulic noise effects that 
might tend to show “paint brush ef- 
fects” on the chart. The smoothing 
is designed to reduce hydraulic noise 





around a point, but not slow the high- 
speed response of the system. 

Zero can be set in any desired value 
to obtain suppressed zero; i.e., an ex- 
panded scale for great readability of a 
zero up scale so that bi-directional 
measurement can be obtained as de- 
sired. 


Installation of the Magnetic Flowmeter 


Electromagnetic and electrostatic 
fields normally encountered in most 
industrial areas will have no affect 
upon the operating characteristics of 
the magnetic flowmeter provided they 
are installed in accordance with pub- 
lished procedures for handling low- 
level, a-c electronic signals. Because 
the meter is unaffected by bends in the 
piping upstream or downstream from 
the metering tube, there is no consid- 
eration as to its specific location in 
the pipeline. It can be mounted either 
vertically, horizontally, or at any in- 
line might have. 

Primary element piping connec- 
tions are usually made by means of 
modified ASA flanges or, in the 
case of glass-lined meters, lap joint. 
Normally, flange gaskets are required 
with Neoprene, rubber, or Teflon- 
lined meters when connected to metal- 
face flanges in the pipeline. However, 


Neoprene and rubber-flange facing 
should be dusted with talc or graphite 
to prevent possible lining damage 
when the meter is removed. 
Electrical connection of the pri- 
mary element to the indicator or re- 


Full scale flow can be any value between flow 
rates equivalent to 1 foot per second to 30 feet 


per second. 


VELOCITY FEET PER SECOND 


corder must be made with the proper 
type of flow signal cable as recom- 
mended by the manufacturer. The 
electrical conductivity of the fluid to 
be metered, at the operating tempera- 
ture, must be determined in order to 
determine the maximum permissible 
length of the flow signal cable. This 
ranges from some 200 feet up to 2000 
feet, the maximum length of signal 
cable decreasing with the minimum 
conductivity of the measured liquid. 

After proper electrcal connections 
have been made, all condulet seals 
should be packed with a sealing com- 
pound to prevent water vapor from 
entering the primary element housing. 
The sealing compound should not be 
allowed to come in physical contact 
with any uninsulated electrical con- 
nections. 

Proper grounding of the magnetic 
flowmeter is a must for best per- 
formance of the system. The pipeline 
in which the meter is installed gen- 
erally falls in one of two categories ; 
namely, (1) electrically conductive 
pipeline, where the liquid to be 
metered comes in contact with the 
conductive pipe ; or (2) adjacent pipe- 
line which is insulated from the fluid 
to be metered, such as a ceramic-lined 
iron pipe, or totally plastic pipe. 

All interconnection wire must be 
run within conduit, and the signal 
cable must not be run in the same 
conduit as the line-voltage and rebal- 
ancing-voltage cabling, where such 
cable is involved. 


CAPACITY 


each size pipe. 


PRESSURE LOSS AT 10 FPS (FEET OF FLOWING FLUID) 


a & 
DIAMETER RATIO (4/0) 





MAGNETIC METER 


d = meter ID 
D = inlet and outlet pipe ID 











FIG. 5 PRESSURE LOSS vs. Diameter 


ratio for various meter sizes. 


It does not matter whether the 
mounting position of the primary ele- 
ment is vertical, horizontal, or at an 
angle, except that the meter must be 


See chart below for approximate gpm values in 


Rangeability — from 0 to 100% of full scale. 


os 


2 3 456789 
FLOWRATE-GPM 


100 1,000 


FIG. 6 CAPACITIES for a standard Magnetic Meter. 


8 + 3 d-.5 
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filled with liquid at all times during 
flow measurement. 


Application 


Viscosity 

Neither viscosity nor consistency 
(referring respectively to Newtonian 
and non-Newtonian fluids) has any 
effect on accuracy. The total voltage 
developed at the electrodes is a sum- 
mation of each increment of voltage 
in the entire area between the elec- 
trodes. Thus, in a typical low-viscosity 
flow situation, as depicted in the tur- 
bulent flow profile in Figure 2, the 
total voltage induced will be repre- 
sentative of the actual average fluid 
velocity as determined by the effect 
of each profile line. When the viscos- 
ity increases so that the flow profile is 
similar to the velocity profile for lam- 
inar flow, the flow rate will still be 
determined by the summation of the 
voltage produced by each profile line. 
Therefore, the voltage received at the 
electrode will be a measure of the 
actual average fluid velocity. 

The foregoing is valid only when 
there is a parallel or uniform magnetic 
field across the measuring section of 
the meter. Without this, large errors 
can be incurred by changes in vis- 
cosity. 


Slurries 

The consistency of slurries or the 
percentage of solids has no effect on 
magnetic meter operation. The mag- 
netic flowmeter measures the average 
velocity of the whole fluid passing 
through it ; thus, voltage produced will 
be an indication of the total volume 
rate. 


Density 

Density has no effect on the volu- 
metric flow indication since only the 
area of the pipe and liquid velocity 
are required to determine the rate of 
flow. 


Piping Configurations 

Piping configurations have no ef- 
fect on the accuracy or performance 
of the magnetic flowmeter. Piping con- 
figurations affect the flow profile in a 
manner similar to changes in viscos- 
ity ; therefore, the section on viscosity 
also applies to piping configurations. 


Temperature 

Temperature manifests itself in sev- 
eral ways. (1) Temperature affects 
both the viscosity and the density. 
These have previously been shown to 
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FIG. 7 GRAPH OF HEAD LOSS vs. 
power cost for different pumping ca- 
pacities. 


have no effect. (2) As temperature 
change affects the size of the metering 
area, it can be shown that within a 
range of 250° F, the change in area is 
less than 0.4%. (3) The ambient tem- 
perature affects the flux density, 
thereby changing the value of the in- 
duced electromagnetic force. This is 
compensated for in the over-all sys- 
tem. The reference voltage across the 
slide-wire (in the secondary) is de- 
rived directly from the current to the 
main primary coil windings. There- 
fore, when the signal voltage varies 
with temperature, the reference volt- 
age to which it is compared also varies 
by a proportional amount. 


Pressure 

Pressure will have no effect. Prac- 
tically speaking, pressure is related to 
gaseous measurements and the mag- 
netic flowmeter will not meter gaseous 
fluids. 


Entrained Air 

Entrained air can affect accuracy. 
As notedin the section on slurries, 
the magnetic flowmeter indicates the 
total volume of fluid metered. This 
total volume includes both liquid and 
air. Therefore, the indicated flow rate 
will be in error from the liquid flow 
rate by the amount of entrained air. 


Conductivity 

A minimum threshold of conduc- 
tivity is required for operation of 
the meter as noted in the principles 
of operation. Changes in conductivity 
above this level do not have an effect 
on the ultimate accuracy of the sys- 
tem. 


Accuracy 

The accuracy of the complete mag- 
netic flowmeter primary with sec- 
ondary is + 1% of the. value set at 
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full scale. With the ability to select 
the value to full scale at will, ac- 
curacies of + 1% of instantaneous 
rate are possible. Calibration data 
can be provided to produce even 
greater accuracies. 


Pumping Costs 

The pipeline contains no obstruc- 
tions, thus there is no pumping cost 
chargeable to the meters. 


Meter Sizing 

Select the magnetic meter to pipe 
size. A standard unit includes range 
selector, permitting up to 30 to 1 
change in meter maximum. Range- 
abilities up to 3000:1 are possible with 
a single meter. 

Where pressure loss is not a prime 
factor, the meter can be sized smaller 
than pipe size. 

Despite the cost of reducing flanges 
and the accompanying pressure drop, 
a sinaller meter may be more economi- 
cal due to its lower initial cost. 

The following procedure describes 
calculation of the pressure loss due 
to reductions in feet of flowing fluid, 
across the meter for various sizes and 
flow rates. Data are based on the use 
of ASA STANDARD length re- 
ducers. 

1. Determine diameter ratio 
(d/D) of meter size to pipe size. 

2. Read pressure loss on ordi- 
nate of Figure 5 for appropriate 
diameter ratio and meter size. This 
pressure loss is for a flow velocity 
of 10 fps in the meter. 

3. For other flow velocities use 
the formula: 

Pressure Loss = v 

(Pressure Loss at 10 fps) x (—)? 

10 
where v = the flow velocity. 

4. If the flow velocity is not 
known it may be read from Fig- 
ure 6. 


Entrained Solids and Slurries 

A standard meter can be used with 
entrained solids and slurries since 
there are neither obstructions in the 
line nor pressure taps to keep open. 
Brush type electrode cleanouts are 
available for removal of any deposit 
which may build up on the electrodes. 

While this same build-up can occur 
in the magnetic flowmeter, it is a 
simple matter to specify a smaller 
than line size meter and couple it to 
the pipeline with tapered reducers. 
The resulting increased fluid veloci- 





ties will scour the flowmetering sec- 
tion and keep it clean. 


Since the magnetic meter is un- 
affected by changes in the flow pat- 
tern caused by build-up in upstream 
or downstream piping, the accuracy 
will not be affected even when a thin 
conductive film does form (despite 
scouring action). Two electrodes lo- 
cated in the side of the pipe line pro- 
vide the detection means for deter- 
mining the flow rate. Rather than re- 
quiring auxiliary fluid lines and pip- 
ing, the magnetic meter can be fur- 
nished with an electrode cleaner. At 
prescribed maintenance cycles, the 
operator can insure continuous satis- 
factory operation of the meter through 
the simple push-pull action of the 
brush cleaners without interrupting 
the flow signal or breaking into the 
pipe line. In addition, this device is 
constructed so that it can be very 
easily and readily removed from the 
meter for inspection. 


Foreign Bodies 

Nuts, bolts, wood, rags, etc. will 
pass through the meter because there 
are no obstructions. 


Location of Secondary 

An indicator or recorder can be 
located anywhere up to 2000 feet from 
the primary without regard to eleva- 
tion. 


Freezing 
No pressure lines to be protected 
from freezing. 


Range Change 

A standard range selector permits 
up to a 30 to 1 change in meter maxi- 
mum, 


Scales 
Output is linear over entire range. 


Magnetic Meter Power Costs 

The magnetic flowmeter requires 
electrical power for its operation. Con- 
sumption is steady for a given meter 
size: 50 watts through 4-inch meters, 
100 watts through 8-inch meters. As- 
suming the same power costs as in 
Figure 7 ($0.02/KWH) a 4-inch 
meter would cost $8.76 per year. This 
size will handle in excess of 1,000 
gpm. An 8-inch meter, which can 
handle up to 4,500 gpm, would cost 
$17.52 per year. 

Even these figures are not truly 
representative of the low comparative 
operating cost. Since the magnetic 
flowmeter is, per se, a transmitting 
meter, remote indication or recording 
does not require additional operating 
expense, 

The above calculation represents 
only operating power costs. The fact 
that variable-area and variable-head 
meters do cause a permanent pressure 
loss means that pumps must be sized 
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to handle the drop. Any added capi- 
tal investment plus amortization on 
larger pumps is unnecessary when 
considering magnetic flowmeters. 


Typical Applications 
Trickling Filter Sewage Treatment 

Because of its wide range, the mag- 
netic flowmeter has solved many flow 
measuring and control problems in 
sewage treatment plants. One is in- 
accuracy caused by the need for over- 
sizing primary metering devices. 

The manual flow range adjustment 
of the magnetic meter overcomes this 
inaccuracy problem. A simple adjust- 
ment of the calibration control lo- 
cated on the front of the recorder 
permits any flow velocity from 1-30 
fps to be set at full scale. Hence, the 
meter and the recorder can measure 
and record much larger flow rates as 
the plant capacity is increased. 

In one application, a subdivision 
sewage treatment plant installed two 
magnetic flowmeters. The first meter 
measures, records, and totalizes raw 
sewage influent. Upon conversion to 
a high rate trickling filter system, the 
second meter measures and records 
recirculation flow. A typical flow dia- 
gram is shown in Figure 8. 


High Accuracy Measurement of 
Raw Sewage Flow 
In another application, a magnetic 
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FIG. 8 FLOW DIAGRAM of a trickling filter sewage treatment plant. 
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FIG. 9 FLOW DIAGRAM of an activated sludge treatment plant. 


flowmeter was selected because of its 
ability to measure raw sewage ac- 
curately despite 14-1 fluctuations in 
flow rate. (Actual range was 90 to 
1250 gallons per minute.) Because 
the magnetic meter was used for ac- 
counting and billing purposes between 
two communities, accuracy was a most 
important factor. It recorded and to- 
talized sewage flow within an accu- 
racy of 1%. 


Activated Sludge Treatment 

Magnetic flowmeters find many ap- 
plications in the various unit pro- 
cesses encountered in activated sludge 
treatment, Figure 9. These include 
metering’ of : 

Influent Raw Sewage (especially 
useful for billing purposes where a 
single plant serves more than one 
community ) 


Flow to Secondary Settling Tanks 

Return Activated Sludge 

Waste Activated Sludge 

Raw Sludge 

Digester Recirculation or Transfer 
Sludge 

Final Effluent (to proportion the 
chlorinator ) 
The magnetic meter is a “natural” 
for metering sludge between digesters. 
Because it operates in either direction 
a single meter can be used to meas- 
ure sludge recirculation in either of 
two digesters or sludge transfer be- 
tween the same two. 


Water 


The magnetic meter can be used for 
“cash register” applications for billing 
communities or cities for the amount 


of water consumed. Magnetic meters 
are ideally suited to these applications 
because they can maintain their accu- 
racy over a wide range of flow, not 
just at full-scale values. Use of mag- 
netic meters allows use of smaller 
pumps, because of the low pressure 
loss. 


Design for the Future 


Because of their wide rangeability, 
magnetic meters enable design for to- 
day and for 20 years hence. As long 
as the pipelines can be sized for nec- 
essary increases in throughput, a 
single magnetic meter will suffice. 

There is no sacrifice in metering 
accuracy at either end of the scale. A 
unique range adjustment feature al- 
lows any flow (from 1 to 30 fps) to 
be set at full scale. 





NYU Receives Grant 
To Study Sewage Filtration 
A New York University research 
project in controlled sewage filtra- 
tion, now in its sixth year, has re- 
ceived a $28,060 grant from the 
United States Public Health Service. 
The grant will support studies of 
the mechanisms that control efficiency 
in sewage filters. Using principles 
they themselves established, NYU 
engineers have achieved satisfactory 
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filtration at as much as 30 times the 
conventional rate. 

William T. Ingram, adjunct pro- 
fessor at the NYU College of En- 
gineering and director of the project, 
noted that both industry and munici- 
palities can profit by adding controlled 
filtration to their waste treatment 
processes. 

Filter efficiency if affected by the 
rate of application of sewage, tem- 
perature and oxygen supply, and fil- 
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ter design. The NYU experiments 
use deep filter packing of metal and 
plastic, in addition to the usual stone. 

Filtration control, Mr. Ingram 
says, can rehabilitate an overloaded 
conventional sewage plant or, because 
it requires little space, can be used 
in an industrial plant for wastes that 
are biologically treatable. It is also 
highly efficient for treating stream 
water that contains too much organic 
matter for drinking. 





The first article of a two-part series on .. . 


Fundamentals of Sludge Digestion 


Part I 


Biochemical Background 


by GERSON CHANIN 


Chief Sanitary Chemist 
East Bay Municipal Utility District 


Oakland, Calif. 


RESUME: The author will develop in the first part a discussion 


of the biochemical activities within a digester. In the second part 


the biological activity is described with particular attention given 


to explaining how it is affected by the environment in the digester. 
On the basis of this background of both the biochemistry and 


biology of the process, a discussion of what happens in a digester 


and its operation is developed. 


@ sINCE ENZYMES ARE produced 
only by living cells, it is necessary to 
learn something about the living or- 
ganisms involved in sludge digestion. 

Although many different kinds of 
organisms, both plants and animals, 
are involved in sludge digestion, the 
bacteria seem to be of the greatest im- 
portance. Though bacteria will be de- 
scribed mainly, it should be re- 
membered that many forms of life 
are involved, since all living cells 
produce enzymes. 

Bacteria are extremely tiny forms 
of plant life. They are so small that 
they can be observed only by using 
a high-power, light microscope. 
Everyone has heard the word, bac- 
teria, yet few recognize the full im- 
portance of these organisms. It is 
difficult to conceive how a group of 
living plants, so small that it might 
take 50,000 of them laid side by side 
to measure one inch and 40 trillion 
of them to weigh one gram could be 
of much consequence. Yet, in their 
absence, life as we know it could not 
be possible. 

Suppose that man was capable of 
living, or at least surviving, at tem- 


peratures from freezing to boiling; 
suppose he could live either in the 
presence or absence of air, and under 
pressures of less than atmospheric 
to thousands of pounds per square 
inch; and further suppose that he 
was transparent or invisible. If all 
this was true, man would survive for 
a much longer time in this world 
than he does and his numbers would 
be vastly greater than they are. Sur- 
vival of any particular species of life 
depends not upon its size, shape, 
physical powers, and such factors but 
mainly upon its ability to live and 
reproduce under a variety of en- 
vironmental conditions. Since bac- 
teria can live in almost any environ- 
ment, they are universally present. 
It is because of their great adapt- 
ability to changes in environment 
that bacteria have been able to make 
their great imprint upon civilization. 

In appearance the bacteria are 
quite different from other forms of 
life. When viewed under the highest 
magnification of the microscope, they 
are seen as tiny, transparent, gen- 
erally colorless blobs of protoplasm ; 
some spherical in shape, others cylin- 


drical, and some shaped like a spiral 
or corkscrew. They may occur as 
individuals, as pairs, in chains, in 
clusters, or in other patterns. They 
exhibit no readily visible structures ; 
no face, no body features, no limbs, 
no flower, no stem, no roots ; nor any 
of the structures ordinarily associ- 
ated with life. 

Though unimpressive in appear- 
ance, they are of vast importance to 
life as we experience it. Were it not 
for the bacteria which bring about 
the rotting and decay of dead organic 
tissue, our civilization would shortly 
be buried in its own debris and waste 
products. Bacteria also play a major 
role in the return of nitrogen to the 
soil in a readily usable usable form, 
an essential step in the process of 
food production. Complete sewage 
purification depends upon the action 
of bacteria. Sludge digestion would 
probably be impossible in their ab- 
sence. 

In a manner analagous to that of 
all other forms of life, the health and 
activity of bacteria will be affected by 
changes in the environment such as 
sudden changes in temperature, the 
presence of same toxic or dangerous 
material, too much food, the wrong 
kind of food, too little food, the ab- 
sence of air, etc. Bacteria, too, are 
subject to destruction by other forms 
of life. 

Through similar to other forms of 
life, bacteria are quite unique in that 
all of the complicated biochemical 
processes ascribed to life are going 
on within one single cell. Yet, with- 
in this single bacteria cell, all of these 
complex physiological functions are 
carried on very efficiently. 
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FIG. | ONE OF THE MANY possible pathways for the digestion and metab- 


olism of starch 


Bacteria also differ from other 
forms of life in the vast numbers of 
species and varieties which exist. 
Though all these tiny micro-organ- 
isms may appear to be alike in ap- 
pearance, they may differ greatly in 
their physiology. One species may 


thrive only in the absence of air, an- 
other must have free oxygen for its 
existence ; one species might be able 
to live on a variety of foods, while 
another may have a very rigid and 
limited food requirement ; one species 
might thrive at a very low tempera- 
ture, while another may thrive only 
at elevated temperatures. 

No one knows how many species 
of bacteria are concerned with sludge 
digestion. Probably all of the organ- 
isms present are involved in the over- 
all reaction in one way or another. In 
fact, the bacterial species present in 
one digester may be quite different 
from those in another. One thing is 
certain; a great variety and number 
of organisms, most of which have not 
even been identified, are present. 

Despite the common belief, only 
relatively small number of bacteria 
are disease-producing; by far the 
greatest number of bacteria are 
harmless organisms, and in fact, the 
largest number are most useful to 
us. 

Many bacteria like to grow at tem- 
peratures just slightly above the 
average temperatures in California; 
that is, from about 70° to 100° F. 
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It is for this reason that digester 
temperatures are kept close to 95° F. 
Some bacteria can even form 
spores when the environmental con- 
ditions are not satisfactory and will 
go into a sort of suspended anima- 
tion in which they will remain until 
once again placed in a favorable en- 
vironment. This permits some or- 
ganisms to survive under the most 
rigorous environmental condition. 

To reproduce, the bacteria merely 
split in two, forming two new indi- 
viduals. The generation time is very 
short. A fifteen minute generation 
time is not unusual. It is entirely 
possible for one single organism to 
multiply to millions in twenty-four 
hours when placed in a suitable en- 
vironment. 

Having discussed very briefly the 
manner in which bacteria behave, let 
us examine the environment neces- 
sary for optimum bacterial growth. 

1. While some bacteria can grow 
or survive over a wide range of tem- 
peratures, others will grow well only 
within a restricted range of temper- 
atures. The bacterial types concerned 
with sludge digestion are the meso- 
philic bacteria; those which grow 
best at ordinary temperatures, some- 
where between 68° F. to 112° F. 
Generally speaking, as the tempera- 
tures increase the rate of bacterial 
growth also increases, providing the 
temperatures remain within the nor- 
mal temperature range for the or- 


ganisms involved. 

2. While a few bacteria can grow 
under acid or alkaline conditions the 
largest number of these organisms 
grow best at or near neutrality. The 
optimum range is generally given as 
pH 6.8—7.2, though many of these 
organisms can grow well at ranges 
from pH 6—8. 

3. Bacteria must eat and must 
therefore be supplied with food. This 
food must contain all of the elements 
necessary for life. If the food is con- 
tinuously supplied, these organisms 
will use it continuously. The food in 
digestors is the organic matter in the 
sewage sludge itself. The utilization 
of this food by the organisms is di- 
gestion. 

4. The by-products of bacterial 
metabolism must be removed if 
growth and reproduction are to be 
maintained. This is accomplished in 
sludge digesters through the with- 
drawal of gas supernatant, digested 
sludge, etc. 

5. Bacteria are sensitive to a great 
many chemical agents. Strong acids 
and alkalis will kill them. Other 
chemicals, such as the heavy metals, 
chromium, lead, zinc, copper, cadmi- 
um, etc., have a toxic effect and will 
either inhibit or destroy these or- 
ganisms. Some organic chemicals 
such as phenols, cresols, etc., will also 
inhibit or destroy bacteria. There- 
fore, all such agents must never be 
permitted to concentrate to any 
marked degree in the environment. 

6. Living organisms will grow and 
act best in a well-buffered environ- 
ment. A “buffered” environment is 
one which contains within it various 
mechanisms to control the pH of the 
system even though additional acid 
or alkali is added to it. A great many 
such buffer systems are present in 
the digester. One such system, the 
carbonates, may be illustrated as fol- 
lows: 

This buffer system consists of the 
weak acid, carbonic acid, which re- 
sults from the dissolving of carbon 
dioxide (COz) in water, and sodi- 
um carbonate, NasCOs, which in 
water hydrolyzes as follows: 

NasCOs + HOH- NaOH + H:CO; 
NaOH is a strong base and will neu- 
tralize excess acid introduced into 
the system. The carbonic acid formed 
by dissolving of COz2 and that formed 
by hydrolysis, although a weak acid, 
will neutralize excess alkali fed into 
the digester. 





Even the protein present acts as 
a buffer system since the many ac- 
tive acid and alkaline groups which 
it contains can act to neutralize added 
alkalinity or acidity. 

These and other buffer systems 
are present in relatively large pro- 
portions in digested sludges. In this 
way the recirculation of digested 
sludge which contains buffering ma- 
terials, aids in pH regulation. 

It can be seen from what has been 
said that the environmental influ- 
ences detrimental to bacterial growth 
are similar to those which adversely 
affect enzymatic activity. This is to 
be expected since both are protein 
in nature and since enzymes are pro- 
duced by living cells. 

It follows that, if digesters are 
operated in such a manner as to pro- 
vide an optimum pH and tempera- 
ture, and sludge feeds and with- 
drawals are balanced so that the or- 
ganisms are neither overfed nor 
starved and also so that the waste 
products of metabolism are removed, 
then good digestion will be obtained. 


What Happens During Digestion 

The course of digestion should 
be almost evident from what has al- 
ready been covered. Digestion has 
been described many times as a 
never-ending game between two 
teams, A and B. Team A’s goal is 
to initiate digestion by converting 
the more complex organics in the 
sludge into simpler organic com- 
pounds. Team B’s goal is to take 
these simpler organic compounds and 
convert them into gas, liquid, and 
ash. As long as both teams are up to 
full strength, and operating effective- 
ly, the game continues without end. 
Should either of these teams lose 
some of its players or some of its 
vigor, or should the weather (envi- 
ronment) be very bad, then the game 
soon ends and digestion ceases. 

This game may be pictured” as 
follows: 


1, If the two teams are well balanced : 
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FIG. 2 A POSSIBLE PATHWAY for protein metabolism 


actually describe what is going on. 
The actual process is quite complex 
and not entirely understood. 

It may be briefly described as fol- 
lows: 


1. Present in the tank are the or- 
ganisms, food for the organisms, and 
an environment. In such a conduc- 
ive environment, organisms will con- 
sume food for the purpose of repro- 
ducing the species. The types of or- 
ganisms which will develop, and the 
results which will be obtained by way 
of the metabolic processes of these 
organisms, will be determined by the 


environment. 


Team B 
Volatile acids -----— CH, COs, H:O 


2. If Team A is weakened, there is no food produced for Team B and digestion ceases: 


Complex organics 


Team B 


3. If Team B s weakened, the volatile acids are not converted into gas, and digestion 


ceases : 


Complex organics 


Volatile acids ----> 





Though this picture is both handy 
and readily understandable, like all 
other generalizations, it does not 


2. If the digester environment is 
maintained at an optimum; that is, at 
a near neutral pH, at a temperature 


near 95° F, and with controlled load- 
ing, then a variety of biochemical 
processes will follow, leading to 
sludge stabilization. Hydrolytic, ex- 
tra-cellular enzymes which are pres- 
ent will attack the starches, proteins, 
and lipids (fatty material) and will 
eventually convert them into simpler 
organic molecules, including the so- 
called “volatile acids”. These simpler 
substances are then utilized as foods 
by other bacteria and are converted 
by intracellular enzymes into even 
simpler chemical substances such as, 
CO2z, CH,, and water. Both of these 
processes are going on simultaneous- 
ly in any operating digester so that 
the individual steps cannot readily 
be observed. The overall reaction 
can be evaluated by following such 
things as the gas production and the 
volatile solids reduction. An indica- 
tion of how both systems, A & B, 
are faring together can be obtained 
by measuring such things as the 
volatile acids, the pH, the alkalinity, 
the composition of the gas, or the oxi- 
dation-reduction potential. 


3. Some materials in the sludge, 
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FIG. 3 FAT DIGESTION may be accomplished via this route 


for example cellulose, will digest 
relatively slowly. 

4. Some other organic materials 
cannot be utilized as food for the mi- 
cro-organisms and will not be di- 
gested at all. 

5. Also present are scavenger or- 
ganisms, generally microscopic ani- 
mals, which eat the bacteria and keep 
their numbers to an optimum level. 
If the bacteria were allowed to build 
up to huge numbers, there would not 
be enough food for all of them and 
they would begin to die. This could 
eventually result in a cessation of di- 
gestion. Careful control of feeds and 
draw-offs also aids in this popula- 
tion control. 

Even this explanation of what 
goes on in digestion is a great over- 
simplification but it will aid in the 
understanding of the whys of di- 
gester operation. 


Understanding Digester Operation 


Essential to an understanding of 
digester operation is an appreciation 
of facts already mentioned; namely, 
that digestion is a biochemical phe- 
nomenon involving organisms, 
enzymes, food, and environment. 
Wise operation depends upon doing 
those things which can be done to 
enhance this phenomenon. 

With this background, understand- 
ing can be best obtained by re-exam- 
ining the operational procedures 
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which are normal to the sludge diges- 
tion process and to find out why they 
are done. 

Once the whys of normal digester 
operation are clearly understood, a 
decision as to what changes to make 
when something goes wrong with di- 
gestion can be arrived at in a rela- 
tively simple and logical manner. 
Seeding Since the primary reac- 
tions are biological, it would greatly 
help if we could seed the raw incom- 
ing sludge with the organisms re- 
quired for its digestion. One way 
this is accomplished is to allow the 
fresh sludge to enter near, but above 
the center of the tank, so that it will 
have to fall through an actively di- 
gesting layer and become seeded. 
Many different recirculation schemes 
have been employed for just this pur- 
pose. Introducing raw sludge into 
the recirculating sludge will result 
in good seeding. In a new digester 
seeding is accomplished by the addi- 
tion of well-digesting” sludge from 
some other treatment plant to pro- 
vide both a supply of organisms and 
buffer materials. 

Supernating To make room for the 
addition of more raw sludge to a 
tank it is necessary to withdraw some 
materials from the tank. Supernat- 
ing, however, does more than just 
this, since in this supernatant cer- 
tain undesirable or excessive amounts 
of metabolites and excess organisms 


are removed from the system. This 
is one of the many ways in which a 
favorable environment is maintained. 
Feeding A digester must, of course, 
be fed so that food is provided for 
all of the organisms involved. This 
food should be added in such a man- 
ner that the organisms will continu- 
ously work at their optimum rate. 
Technically this is known as, “keep- 
ing the organisms in their logarith- 
mic growth phase.” However, feed- 
ing must be so regulated that the 
system is not overfed; this would 
cause a buildup in organic acid pro- 
duction because of the breakdown 
of solids in the sludge to the point 
where the acidity would inhibit or 
destroy the hard-working organisms. 
On the other hand, underfeeding or 
starving will also result in inhibition 
of these biochemical systems or in 
death of the organisms. 

Feeding, supernating, and sludge 
draw-offs must be considered to- 
gether and balanced so as to provide 
optimum conditions. Towards this 
end it is generally recommended that 
the raw sludge solids being added 
daily to a tank equal about 4 per 
cent of the dry solids in the digester. 
Mixing Since biochemical reactions 
are involved, it is necessary to bring 
the reactants together before a re- 
action can follow. The more intimate 
and the more frequent this contact, 
the faster will be the speed of the re- 
action. These reactions involve bring- 
ing the organic chemicals in contact 
with enzymes and/or organisms. 
Many mixing schemes are employed, 
such as seeding, mechanical stirring, 
liquid recirculation and gas recircula- 
tion; and though they may appear to 
be different, their goals are the same. 
Heating Since biochemical reactions 
within certain limits will proceed 
faster as the temperature is increased, 
warming the digester contents to 
temperatures around 90-100° F will 
also increase the rate of reaction. 
Sludge Draw-off This has already 
been considered to some extent. The 
draw-off of digested sludge must be 
accomplished in such a manner as not 
to deplete the food supply or the 
buffer capacity of the system. Well 
digested sludge is a good source of 
both organisms and buffer for seed- 
ing purposes. Sufficient digested 
sludge should always be kept in the 
digester to meet its normal organism 
and buffer demands, to allow correc- 
tion of unusual conditions, or to pre- 





vent changes in the environment. 
Mild acid disturbances brought about 
by transitory overloadings can be 
readily corrected by the recircula- 
tion of more than the usual amount 
of digested solids. 

pH Control Adjustment of the pH 
of a digester is not a simple matter. 
The most obvious method of control 
is the regulation of raw sludge feed. 
Since organic acids are produced in 
the early stages of digestion, cutting 
down the sludge feed will cut down 
the amount of acid production, and 
thus serve to adjust the pH. How- 
ever, this can be done only where it 
is possible to bypass the sludge to 


another digester. Chemicals such as 
lime may be used to adjust the pH 
when necessary. However, these addi- 
tions must be done most carefully. 
Over-liming can be as bad for a di- 
gester as an acid disturbance. In the 
experience of the author, the addi- 
tion of lime so as to maintain and 
hold a pH rather than to raise the 
pH will result in a reduction in vola- 
tile acidity. 


Conclusion 


The purpose of this paper has been 
to develop in those responsible for 
sludge digestion an appreciation that 
digestion is a complicated, living, 
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biological, and biochemical process 
subject to a great many environment- 
al influences. Despite the complexity, 
sludge digestion can be understood. 
The solution of any digester prob- 
lem rests upon an evaluation of the 
three factors discussed, the environ- 
ment, the food, and the organisms. In 
sludge digestion the operator has it 
within his power to “pull the strings” 
of a miniature universe; to exploit, 
as it were, a multitude of living or- 
ganisms. If he pulls the right strings, 
all goes well and digestion will pro- 
ceed vigorously and efficiently. The 
opportunity to control the destiny of 
an entire universe is one not gener- 
ally afforded to the ordinary man. 





EBMUD Begins Briones 


Dam Construction 


Groundbreaking ceremonies were 
held December 19 marking the start 
of construction on the East Bay 
Municipal Utility District’s giant 
Briones Dam, three miles northwest 
of Orinda on Bear Creek. 

The gracefully-curved, earthfill 
dam, 270 ft high and two-fifths o 
a mile long at the crest, will take 
three years to build and will cost 
$13,888,094. It will take another 1% 
to 2 years to fill the reservoir with 
22 billion gallons of water (67,516 
acre feet). 

Briones will be EBMUD’s fifth 
and largest terminal reservoir. It will 
hold half again as much water as 
either San Pablo or Upper San Le- 
andro reservoirs, five times as 
much as Chabot Reservoir and 20 
times as much as Lafayette Reservoir. 

Briones Dam and Reservoir is a 
key project in EBMUD’s $283 mil- 
lion, 10-year expansion program. It 
is intended, primarily, to provide 
storage for the East of the Hills 
area Orinda, Moraga, Lafayette, 
Walnut Creek and San Ramon 
Valley). However, it will be versa- 
tile enough to supply water to any 
part of EBMUD’s 245 square-mile 
service area. 

The dam embankment, 50 ft wide 
at the crest, with a base width of 
1,520 ft, will require 10 million cubic 
yards of earth. The reservoir it will 
create will cover 725 acres of an 
8% square-mile watershed. The dam 
will straddle Bear Creek, on an east- 
west axis, at a point 1.3 miles from 
the intersection of Bear Creek Road 
and San Pablo Dam Road. 

The construction has necessitated 


the closing of the portion of Bear 
Creek Road between San Pablo Dam 
Road and Hampton Park Road. 
However, traffic can still traverse 
Briones Valley via Hampton Park 
Road, the still-open portion of Bear 
Creek Road and Upper Happy Valley 
Road. 

In conjunction with the dam, a 
7% ft Briones Aqueduct, nearly a 
mile in length, will be constructed 
from the reservoir to an Orinda Con- 
trol Works, to be built in conjunc- 
tion with the construction of Lafay- 
ette Tunnel No. 2. The tunnel, a 
$5 million project, is about one-third 
complete. Contractors for the aque- 
duct are B. J. Ukropina, T. P. Polich 
and Sons, Steve Kral Corp. and 
Vinnell Corp., a joint venture. The 
cost will be $549,205. 

Included in the dam construction 
will be a 243 ft outlet tower, a 
3,300 ft tunnel from the outlet tower 
to the Briones Aqueduct, and a 
1,565 ft spillway into Bear Creek, 
with a capacity of 4,114 cubic feet 
(30,700 gallons) per second. 

Briones will be able to supply the 
East of the Hills area by reversing 
the flow in Lafayette Tunnel No. 
2. From the new control works at 
the west portal of the tunnel, water 
also may be channeled through the 
Orinda Filter Plant and the Clare- 
mont Tunnel to the Oakland- 
Berkeley-Piedmont-Emeryville area, 
and thence south to San Leandro 
and Castro Valley. It also will be 
possible to distribute Briones water 
to the Richmond-San Pablo-El Cer- 
rito-Pinole-Rodeo area via Bear 
Creek, San Pablo Reservoir and the 
San Pablo Filter Plant in Kensign- 
ton. 


EBMUD engineers say that when 
the reservoir is filled to capacity it 
will be possible to supply the Orinda 
Control Works with water at a rate 
of 336 million gallons a day for a 
period of nearly seven weeks. By 
comparison, the present average daily 
consumption in the entire EBMUD 
service area is less than 160 million 
gallons a day, and the most water 
ever consumed in one day by East 
Say homes and industries was 249.5- 
million gallons on June 2, 1960. 
However, water consumption in the 
District is expected to reach 340 
million gallons a day by the year 
2000. 

Briones also would be able to dis- 
charge 21 billion gallons into San 
Pablo Reservoir over a 90 day 
period. 

The versatility and capacity of 
Briones Reservoir will mean that 
EBMUD can maintain its present 
standard, a 90-day reserve supply of 
water in its terminal reservoirs, for 
decades to come, despite the popula- 
tion boom in its East Bay service 
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What's wrong, Elwood? It's been 4 days since 
| gave you 3 weeks to do this job—and it's 
not finished yet. 
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a Presses On With Jordan 


Waters Scheme 


EDITOR’S NOTE: Undaunted by Egypt’s President Nasser’s 


threats, Israel continues to plan and work for increasing its badly 


needed supply of water. 


® THE ISRAELI Government is going 
ahead with its ambitious project to 
irrigate the Negev desert with waters 
drawn from the river Jordan unde- 
terred by President Nasser’s threats 
to divert the river’s headstreams in 
Syria and the Lebanon. 

The main feature of the Israeli 
project is the construction of a large 
water pipeline, 9 ft in diameter, from 
the Jordan Valley westward across 
the intervening hills and down the 
whole length of the coastal plain. 
Work has now begun on the second 
phase of the scheme. This will take 
four years to finish and will cost 
about $70 million. 

Israeli leaders now foresee the 
completion of this pipeline, between 
Lake Tiberias (the Sea of Galilee) 
and the eastern outskirts of Tel Aviv, 
for whom the whole operation is be- 
ing planned and directed. 

It is calculated that, when this in- 
itial 90-mile stretch is in operation, 
about 160 million cubic metres of 
Jordan water can be pumped every 
year into the plains. This capacity 
will be doubled by extension schemes 
scheduled to start in 1964. The ex- 
tensions will continue the main con- 
duit 37 miles farther south, where 
the conduit will branch into smaller 
pipelines thrusting deep into the cen- 
tral Negev. 

The entire cost of the scheme is 
being met so far out of the Israeli 
budget. The pipeline and associated 
projects are at present accounting for 
nearly one-fourth of the country’s de- 
velopment funds. 


sut the results will, it is expected, 
provide tremendous benefits in rela- 
tion to the costs. Agricultural pro- 
duction will be raised sufficiently to 
feed another 600,000 people, the 
needs of Israel’s new industries would 
be met, and the country’s key citrus 
exports will be boosted. 

Above all, by making the Negev 
desert fruitful for the first time in 
history, the top-heavy social and 
political balance of the state would 
be balanced. 

In February, at the abortive Arab 
League congress in Cairo, President 
Nasser explained his scheme by which 


the Hisbani, one of the streams feed- 
ing the Jordan, would be diverted by 
canals outside Israeli territory into 
the Lebanese river Litani, and thus 
made to empty itself uselessly into 
the Mediterranean. Other streams 
were also to be diverted. 

Since then, the Lebanon has backed 
out of its original support for the 
scheme, while the Jordanian govern- 
ment opposed any such meddling 
from the start. 

So it would seem that Israel will 
get the water it needs to irrigate the 
Negev and expand its food produc- 
tion areas to meet its growing needs. 





Lime Recovery Plant 
Being Erected in California 


A new plant for the recalcination 
of lime sludge from its Alvarado 
water treatment plant is scheduled 
for early completion by the City of 
San Diego, California. 

Designed by Black & Associates, 
Gainesville, Florida, the 25-tpd plant 
will produce sufficient lime for its 
own requirements in addition to a 
surplus which may be sold for agri- 
cultural and industrial uses. 

This is made possible by recycling 
and recovering all the lime used in the 
softening process plus the additional 
amount precipitated as a result of the 
reduction of carbonate hardness. 
Both fractions leave the water treat- 
ment pla..t in the form of calcium 
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carbonate sludge that is subsequently 
processed through the lime plant to 
form calcium oxide (lime). 

The process involves a variety of 
machines, controls and other equip- 
ment. The units supplied by Allis- 
Chalmers alone for the recovery 
plant include: a 7 by 100-ft. rotary 
kiln with integral Warner tube cooler 
and heat transfer chain for added 
efficiency; a gas firing unit; a 
scrubber for cooling and cleaning the 
kiln exhaust gas; screw conveyors 
and bucket elevators; centrifugal fil- 
ter for preparation of filter cake fed 
to the kiln; solids handling pumps; 
agitators for sludge storage tanks; 
motor control centers incorporating 
main circuit breakers and motor 
starters, and the control console with 
complete instrumentation. 
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Practical instrumentation provides precision in determining . . . 


BOD’s for Plant Operation 


EDITOR’S NOTE: In a previous paper (W&SW, April 1960), 


Mr. Clark detailed the principles and procedures involved in 


continuous BOD determination. Here, in a step-wise presenta- 


tion, he describes practical application of the electrolysis equip- 


ment in determining raw sewage BOD. Involving no chemical 


techniques and capable of producing much precise information 


in one or two days, the method should be attractive to all sewage 


treatment plant operators. 


® tHE Bop (biochemical oxygen de- 
mand) test is probably the best over- 
all yardstick of sewage and industrial 
waste strength. It is a logical loading 
and design parameter of most sewage 


and industrial waste units, but its 
widespread application has been in- 
hibited by the difficulties in its de- 
termination. The trained laboratory 
technician is discouraged by the re- 


Fig. | BOD apparatus showing digester at right, mounted on magnetic stirring 
device. Totalizer, at left is mounted on power supply and amplifier. 


J. W. CLARK, 

Prof. Civil Engineering 
New Mexico State Univ. 
University Park, N. M. 


sults from operational BOD tests 
because of the low precision. Many 
of his other tests are chemical re- 
actions that correlate to several sig- 
nificant figures. The many plant op- 
erators, in small and medium sized 
plants, that should be running BOD’s 
don’t because of discouragement in 
preliminary tries. 

This lack of BOD information is 
reflected in higher design costs and 
lower operational efficiency. A con- 
sulting engineer goes into a communi- 
ty for the purpose of expanding its 
sewage treatment facilities and finds 
that many plants that keep records 
will faithfully report such things as 
temperature, flow, pH, gas produced, 
settleable solids, and other tests and 
recordable information, but if BOD’s 
are reported at all, they will have the 
most gaps in the record. It is op- 
posed to human nature to repeat 
routine operations whose results do 
not fit a logical pattern. The failure 
of the results to correlate unfairly 
implies a lack of personal skill, If 
the BOD test is to be used to its 
maximum, it must be reduced to a 
more mechanical operation with a 
higher degree of precision. 


Procedure 

A new recording electrical method 
has been proposed** which reduces 
laboratory skill required and time 
consumed for BOD determination. 
A liter of undiluted sewage, digested 
in a closed system as illustrated in 
Figure 1, produces a reduction in 
oxygen as digestion proceeds. As a 
result of the pressure loss, an elec- 
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Fig. 2 SCHEMATIC LAYOUT of system 


trolysis cell is energized, producing 
replacement oxygen. BOD is elec- 
trically totalized during digestion and 
may be read at any time on a water 
meter type dial. Digester contents 
are agitated by means of a magnetic 
stirring device. Figure 2 shows a 
schematic layout of the system. 


Equipment 

The digester used was a 2-liter 
resin reaction flask with standard 
top and ring. Any method of tem- 
perature control would be satisfac- 
tory as long as the temperature is 
maintained within one-half degree C. 


Fig. 3 CLOSE-UP OF DIGESTER show- 
ing connections to electrolysis cell and 
pressure switch. Note KOH container 
inside digester and thermometer pro- 
jecting above cover. 
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A homemade plastic water bath 
was used with the temperature con- 
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Fig. 4 TOTALIZER records current flow 
during electrolysis cell operation. Cur- 
rent flow is converted to BOD by mul- 
tiplication factor. 
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trolled by circulating water from a 
commercial water bath with refrig- 
eration. The plastic allowed visual 
inspection through the sides and use 
of a magnetic stirrer under the bath. 
The electrolysis cell was made from 
plexiglass with two platinum wires 
as electrodes, Figure 3. The elec- 
trolysis cell was filled with 0.5 N 
sulfuric acid. A little distilled water 
must be added to the electrolysis 
cell after a few weeks of operation 
to replace the water disassociated for 
the oxygen. 

The pressure switch was a U-tube 
with one side connected to the diges- 
ter and the other side containing 
platinum electrodes so that an elec- 
trical connection would be made 
when the liquid contacted the elec- 
trodes. A 110v a-c relay connected 
the electrolysis cell to the power sup- 
ply in the off position and discon- 
nected the power supply from the 
electrolysis cell in the on position. 

The electrical counting device was 
an inexpensive counter which re- 
corded on or off time of an elec- 
trical machine or motor. It totalized 
electrolysis cell operation in hours 
and tenths of hours, Figure 4. A 
similar counter could be made to 
read directly in BOD. BOD was 
converted from hours by a multipli- 
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FIGURE 5,800 OF RAW SEWAGE BY THE ELECTRICAL 
METHOD 


FIG. 5 CURVE SHOWING BOD of raw sewage as obtained by electrical device. 





cation factor related to the power 
setting of the power supply. 

Amperes measure the rate at 
which electrons flow and, therefore, 
the rate at which electrol: sis takes 
place. The coulomb is the unit of 
quantity of electricity. A current of 
one ampere flowing for one second 
carries one coulomb of electricity 
past a point in the system. A coulomb 
measures a definite number of elec- 
trons. A Faraday is 96,500 cou- 
lombs. The Faraday is the charge 
on 6.023 x 10 electrons, (Avo- 
gadro’s number). One Faraday will 
deposit one gram-equivalent weight 
of an element—107.88 grams of sil- 
ver, 8.00 grams of oxygen, etc. 

The power supply for these ex- 
periments was set to deliver 100.7 
milliamperes, equivalent to 30 mg 
per hour of oxygen at maximum de- 
mand. In converting a dial reading 
to BOD, the number of hours was 
multiplied by 30. Using a one liter 
sample, with a dial reading of 8.3 


at the end of 5 days, the BOD would 
be 250 mg/l. 

The potassium hydroxide boat 
suspended from the center of the 
digester contained 30 ml of 30% 
KOH solution. The purpose of the 
potassium hydroxide solution was to 
react with the carbon dioxide given 
off by the bacteria. 

A plastic covered bar magnet 
3%” x 1%”, in the bottom of the 
digester, was rotated by a standard 
magnetic mixer and disturbed the 
surface sufficiently for digester aera- 
tion. 

Preliminary tests on synthetic 
sewage and pure substances agree 
within 5% of the calculated 5-day 
carbonaceous BOD. 


Conclusions 

This method of BOD determina- 
tion should find wide application in 
sewage and industrial waste plant 
operation. It provides the plant op- 
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erator with an easy method of de- 
termining BOD without resorting to 
chemical techniques. Tests on domes- 
tic sewage have been run, Figure 5 
and the speed with which undiluted 
sewage samples progress indicates 
that much valuable BOD informa- 
tion may be obtained in one or two 
days. 
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Eliassen to Head MIT 
Civil & Sanitary Dept. 

Dr. Rolf Eliassen, professor of 
sanitary engineering, has been made 
acting head of the Department of 
Civil and Sanitary Engineering at 
the Massachusetts Institute of Tech- 
nology. Dr. John B. Wilbur, who has 
been head of the department since 
1944, asked to be relieved of ad- 
ministrative duties and has been ap- 
pointed consulting professor of en- 
gineering. 

Dr. Wilbur was graduated from 
M.I.T. in 1926, became a member of 
the faculty in 1930, acting head of 
the department in 1944 and head in 
1946. He is widely known as a struc- 
tural engineer and has been a con- 
sultant for various government and 
private projects. 

Professor Eliassen, who has been 
head of the Division of Sanitary 
Engineering in the civil engineering 
department, graduated from M.I.T, 
in 1932, and received his doctor’s 
degree in 1935. He then served with 
two consulting engineering firms be- 
fore going to the Illinois Institute of 
Technology in 1939. A year later he 
became associate professor of sani- 
tary engineering and director of the 
Sanitary Engineering Laboratory at 
New York University. He was ap- 


pointed to the M.I.T. faculty in July, 
1949. For his distinguished contri- 
butions to engineering education he 
was awarded the George Westing- 
house Award by the American So- 
ciety for Engineering Education in 
1950. Professor Eliassen is widely 
known for his research in the analy- 
sis, purification and disposal of in- 
dustrial wastes, as well as his studies 
in water supply contamination and 
purification. A year ago he served 
the International Atomic Energy 
Agency in Vienna, Austria, to set 
up a 72-nation research program on 
the disposal of radioactive wastes. 


Air Force Base Gets 
Water Desalting Plant 

The largest of 12  electrically- 
powered water desalting plants which 
will provide a total of half a million 
gallons per day of pure water from 
highly mineralized wells at Air Force 


Titan and Atlas missile bases in the 
U. S., was recently shipped by 
Ionics, Inc., Cambridge, Mass. 

The new plant will produce 86,000 
gallons per day of very pure water 
for all domestic personnel uses as 
well as process and cooling water 
needs at a missile site near Ells- 
worth Air Force Base, S. Dak. It 
operates on the “electrodialysis” or 
“electric membrane” principle which 
utilizes small quantities of electrical 
energy to remove the dissolved salts 
and minerals from brackish water 
supplies. 

Special controls provide automatic 
sequenced start-up and shut-down on 
demand from the main base water 
storage tanks with negligible atten- 
tion from silo personnel. Critical 
components of the Ellsworth unit 
are also designed for unusual shock 
resistance to withstand heavy vibra- 
tions. 

The new eight-stack plant will re- 
duce mineralized well water at Ells- 
worth from 2,100 ppm total dissolved 
solids to only 100 ppm, removing 
relatively large amounts of calcium 
and magnesium sulfates and smaller 
amounts of sodium, chloride and bi- 
carbonate ions. Others company 
plants scheduled for missile sites will 
demineralize feed waters up to near- 
ly 6,000 ppm total dissolved solids. 
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ANNUAL PHOTO EQUIPMENT 
REVIEW 


ae. 
Photo Courtesy Ideal Electric and Mfg. Co. 


CONTINUOUS DUTY, Hollow shaft, open drip proof 
motors installed at Detroit's Springwells Pumping Station. 


« ie : oS 
Photo Courtesy Graver Tank and Mfg. Co. 


& ROOFED RESERVOIR, the 
Cylindroid, is capable of ex- 
tension to almost any di- 
mension and capacity. 


TV PIPELINE INSPECTION. 
Maintenance men lower tele- 
vision camera into sewer line 
where it will transmit a continu- 
ous picture of the line's condi- 
tion. 

v Photo Courtesy Inspectoline, Inc 
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Photo Courtesy Payne Dean and Co. 

& TRUCK MOUNTED, Hy- 

draulic valve operators pro- 

vide one man mca of 

vlaves ranging in size from 
10 in. to 60 in. 


TELEMETERING EQUIPMENT, the 
Dur-O-Pulse, automatically monitors 

three small unattended plants, ex- 
tending Duluth's sewage treatment 
services. 

v Photo Courtesy Minneapolis-Honeywell Regulator Co. 





CENTRIFUGAL PUMP, 
"Adapt-Able". A number of 
hydraulic ends can be at- 
tached to the pump frame 
which is matched to NEMA- 
rated motor frames. v 


Photo Courtesy Fairbanks, Morse Co. 


2 a 


Photo Courtesy Smith & Loveless Div., Union Tank Car Co. 


& PACKAGED SEWAGE TREATMENT PLANT being installed in suburban housing 
development at Kansas City North, Mo. 


a32an 


o Courtesy James B. Clow & Sons 


DUCTILE IRON SPLIT SLEEVE for 
repair to transverse breaks in 4, 6 
and 8 in. centrifugal cast iron pipe. 
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Photo Courtesy Dresser Mfg. Div., 
esser Industries, Inc. 


PNEUMATIC CONVEYOR in- 
stalled in the Chemical Feed 
Room to unload rail and trailer 
tanks. 


Photo Courtesy Schmieg Industries, Inc. 
PACKAGED SEWAGE TREAT- 
MENT Plant showing air lift, dif- 
fusers, winch, overflow weir, com- 
minutor and blower housing. > 
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Photo Courtesy Jeffrey Mfg. Co. 
& WIRE MESH FLOCCULA-. 
TOR, Hamburg, N. Y. 


Photo Courtesy Sutorbilt Corp. 

“ ROTARY POSITIVE 
BLOWER and Gas Pump, 
Lobe-type, has one-piece 
shaft slip fitted through 
impellers and bolted to 
them at the gear end. 


Photo Courtesy Layne & Bowler, Inc. 


eae A SIX-STAGE SUBMERSIBLE 
PUMP, 10 in. with all bronze 
bowl is set 220 ft with a 6 in. 
column to the head; pump ca- 
pacity is 550 gpm. 
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A METER COLUMN 80 ft long in- [ite @ pega as tics teh ss 
stalled in Chicago's municipal wa- Fane Courteny Potin tees. 

ter filtration system. “ee lo- A PRESTRESSED CONCRETE, Steel-cylinder pipe with flexible bottle-tight 


cated 74 ft below sea level, is joints. Clam shells were used for bedding and backfill at New Orleans 
aimed into downward flow. installation. 
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DOUBLE SUCTION PUMPS, 20 x 18 in. horizontally split, 
installed at the West Oak Lane Pumping Station, Phila- 
v 


delphia Water Works. 
Photo Courtesy C. H. Wheeler Mfg. Co. 


to Courtesy Combustion Engineering Co. 


A FLASH DRYING SYSTEM housed in the Municipal 
Sewage Treatment and Incinerator Plant, New Alanby, 


Ind. 


rainage & Meta! Products, Inc 


< « TRICKLING FILTER made of Multi-Plates 
at Hales Corner, Wis. 


HYDRAULIC PIPE CUTTER, mounted 
on the end of a short length of 20 in. 


water main; the cut has been made. V 
Photo Courtesy Wheeler Mfg. Corp. 


Se 
Photo Courtesy Bailey Meter Co. 


& MASTER CONTROL PANEL, Quincy, Ill., Water Treatment Plant, controls 
filter gallery. 
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RESEARCH PIROGRIESS 
REPORT 


Oxygen Resources 


of Tidal Waters 


by JOHN P. BARLOW and 
RICHARD T. MYREN, 


Asst. Professor, Oceanography artd 
Graduate Research Asst., respectively, 


EDITOR’S NOTE: The discharge of oxygen consuming wastes to 
estuaries may require a knowledge of the local biological com- 


munity, as well as the effect of water depth, wind, sunlight and 


tidal mixing. This paper describes the progress being made in 


learning what criteria must be observed to insure protection 


against oxygen resource destruction which could result from man’s 


increased use of tidal areas. 


Introduction 


@ THE RAPID SUBURBAN develop- 
ment of many coastal areas has re- 
sulted in increasing utilization of 
tidal waters for both recreation and 
the dispersal and oxidation of or- 
ganic wastes. Resolution of the con- 
flicts which inevitably arise between 
these uses presents a serious prob- 
lem in the management of these re- 
gions. Dissolved oxygen is doubtless 
the best single index of the effects of 
organic wastes on tidal waters, just 
as it is in streams. Therefore, a ra- 
tional solution of these problems must 
depend on an understanding of the 
oxygen resources of tidal waters. 
Recent studies of the hydrodynam- 
ics of estuaries have provided such 
an increase in our understanding of 
their circulation that it is now possi- 
ble, using methods of Ketchum 
(1951), or Stommel (1953), to pre- 
dict the distribution of an introduced 
pollutant. It is not yet possible, how- 
ever, to predict the effects of pol- 
lutants on these regions of non-uni- 
form environment. Mixing of fresh 
and salt water creates gradients in 
salinity and other significant proper- 
ties resulting in important local dif- 
ferences in the rates and direction 
of biological processes associated with 
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the oxidation of organic wastes. 
Among the most important of these 
local differences may be those re- 
sulting from the characteristically 
great variations in the abundance of 
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plankton algae. It is also probable that 
there are significant differences in 
the exchanges of oxygen with the 
atmosphere caused by differences in 
depth, wind, and tidal mixing. 

It is possible to estimate rates of 
local biological production and con- 
sumption of oxygen from relatively 
simple field observations. The pur- 
pose of the present paper is to use 
the preliminary results of an inves- 
tigation of the oxygen resources of 
a typical polluted estuary to demon- 
strate the magnitude of local differ- 
ence in these biological rates. Further, 
it will suggest how a study of such 
local biological processes can make 
possible estimates of the rates of 
physical processes, such as atmos- 
pheric reaeration, also involved in 
the maintenance of the oxygen re- 
sources of the region. 


The Region 


The region selected was the Forge 
River (Figure 1), a small estuary on 
the south shore of Long Island, New 
York. This region was chosen be- 
cause it is convenient in size and 
location, and because at present it 
evidently receives from land drain- 
age considerable enrichment. This 
enrichment is both organic and in- 
organic, with the result that there are 
very heavy blooms of algae during 
a large part of the year. 

This region has been the subject 
of a series of intensive surveys at 
various times of the year. The sur- 
veys have consisted of studies of the 
spatial distribution of various hydro- 
graphic and biological properties, of 
diurnal and tidal changes in these 
properties, and measurements of the 
rates of biological production and 
consumption of oxygen. 





The Methods 


Standard procedures have been 
used for most of the physical and 
chemical measurements. Oxygen has 
been routinely determined by the 
azide modification of the Winkler 
method (APHA, 1955), and the ab- 
sence of interfering substances con- 
firmed by the method of Ohle 
(Barnes, 1959); organic matter by 
permanganate oxidation (Benson and 
Hicks, 1931); salinity by titration 
with silver nitrate (Barnes, 1959) ; 
and transparency with a Clarke sub- 
marine photometer. 

Oxygen changes in dark bottles 
held at water temperature have been 
used to measure rates of oxygen con- 
sumption in the water. Since there 
are doubtless progressive alterations 
in the conditions in the bottles, events 
in the bottles may be similar to those 
taking place in the water only over 
short periods of time. In this study, 
rates of oxygen consumption in the 
water have been estimated from 
changes in dark bottles over periods 
which were as far as possible four 
hours or less in duration. 

Oxygen consumption by the bot- 
tom-living community has been esti- 
mated by measuring changes in oxy- 
gen in darkened bell jars set on the 
bottom. This kind of experiment is 
more difficult to interpret than the 
more familiar dark bottle experiment. 
This is not only because of the in- 
evitable disturbance of the bottom 
community by the presence of the 
bell-jar, but also because it is nec- 
essary to take account of the oxygen 


consumption in the water itself. In 
our experience the results of such 
experiments vary, but they neverthe- 
less do give some estimates of the 
magnitude of the bottom respiration 
which are useful in the present con- 
nection. 

Estimates of the production of oxy- 
gen by planktonic plants are diffi- 
cult because the rate of photosyn- 
thesis in these plants is not a linear 
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ods by which these several variables 
may be taken into account. In apply- 
ing these methods to this region, the 
depth distribution of the algae was 
determined by means of plant pig- 
ment assays (Richards and Thomp- 
son, 1952). The maximum rate of 
oxygen production by a plant pig- 
ment unit was determined by expos- 
ing to various light intensities repre- 
sentative samples of the population 
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FIG. 3. RATES OF RESPIRATION and photosynthesis along land-sea axis of 
Forge River in September, 1959; sea at right of diagram. 


function of the light, being markedly 
inhibited by high light intensities. As 
a result, it is necessary to take into 
account not only the total amount of 
algae, but also its depth distribution, 
transparency of the water, and the 
daily course of solar radiation. For- 
tunately, Ryther and Yentsch (1957) 
have, as a result of their extensive 
studies of marine phytoplankton, been 
able to devise simple graphical meth- 
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FIG. 2. RATES OF RESPIRATION and photosynthesis along land-sea axis of 
Forge River in August, 1959; sea at right of diagram. 


held in clear bottles. Surface solar 
radiation was determined from pyr- 
rheliometer records made at the 
Brookhaven National Laboratory, 
Upton, New York, and the distribu- 
tion of this radiation in the water 
estimated from transparency measure- 
ments. It was then possible to esti- 
mate the rate of oxygen production 
of the population as a whole using 
the methods of Ryther and Yentsch. 
Although this procedure is somewhat 
involved, it has an especial advantage 
in that it is possible to estimate the 
rates of oxygen production for con- 
ditions other than those of the day of 
observation of the population; for 
example, for days of the maximum, 
average, Or minimum radiation that 
might be expected during the particu- 
lar period. 

These estimates of production and 
consumption of oxygen were general- 
ly based on observations made at 
about sixteen stations in the Forge 
River. 


Results 


There have been large seasonal 
changes in the rates of production 
and consumption of oxygen as shown 
in Table 1. There is, of course, a 
regular seasonal increase in photo- 
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FIG. 4. COMPUTED DISTRIBUTION of organic matter in the Forge River 
(solid circles connected) compared with observed distribution of organic matter 
in August (crosses) and September (open circles). 


synthetic production of oxygen to 
maximum recorded values in August, 
an increase which is clearly the re- 
sult of changes both in solar radiation 
and amounts of photosynthetic algae. 
What is of more particular interest 
is the even greater increase in rates 
of oxygen consumption in the water 
which results in an average net oxy- 
gen consumption of as much as 600 
Ibs/acre/day. We cannot yet exactly 
establish the cause of this oxygen 
consumption, but the oxygen demand 
of the water entering from the river 
offers the possibility that a substan- 
tial fraction might be accounted for 
by the organic matter introduced in 
this way. 

The average values in the table 
hide much of the variability within 
the region. The magnitude of this 
variability is suggested in Figure 2, 
showing the rates of oxygen produc- 
tion and consumption at the seven 
stations along the land-sea axis of 
the estuary in August, 1959. This 
shows that although everywhere there 
was a net daily consumption of oxy- 
gen, the daily turnover, i.e., the sum 
of respiration and photosynthesis, 
was much greater in the more land- 
ward parts of the estuary. This is 
the region of maximum plankton pop- 
ulations. It is obviously in this region 
that one would anticipate the greatest 
diurnal variations in oxygen, and the 
greatest effects of changes in wea- 
ther and algal populations. It is in 
this region that short-lived but in- 
tense blooms of algae have been most 
obvious, although it has not been pos- 
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sible fully to investigate their effects 
on local oxygen resources. 

Perhaps the most significant as- 
pect of the observations presented 
in Figure 2 is the change in the ratio 
between respiratory oxygen con- 
sumption and photosynthetic oxygen 
production (R/P) along the axis of 
the estuary. This R/P ratio varied 
from almost unity in the landward 
portions to nearly 3 in the seaward 
portions in August. As shown in 
Figure 3 the differences in September 
were even more striking, the R/P 
ratio varying from a minimum of % 
to about 2. 

A possible explanation for these 
differences in R/P ratio is that there 
is organic matter produced in the re- 
gions of high photosynthetic activity 
which is displaced seaward where it 
is subsequently oxidized. The distri- 
bution of organic matter introduced 
into the estuary from the river and 
the bay by tidal mixing has been com- 
puted using the general formulations 





Table | 
Summary of Rates of 
Production and Consumption 
of Oxygen 
in the Forge River, 1959 
ml/m’?/day 
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P. oduc- Con- 
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March 700 500 
June 2,700 4,700 
August 7,300 12,100 
September 3,100 7,300 





of Stommel (1953) for the distribu- 
tion of pollution in well mixed estu- 
aries. In this computation the average 
observed salinity distribution and riv- 
er flow in August, 1959, has been 
used to determine the eddy diffusivity 
at 1,000 foot intervals along the axis 
of the estuary, and the average rate 
of oxygen consumption in each sec- 
tion to determine the rate of oxida- 
tion, or half life, of the introduced 
organic matter. The resulting steady 
state distribution of this introduced 
organic matter is compared in Fig- 
ure 4 with the organic matter present 
as determined from chemical oxida- 
tion. It may be seen that there seems 
to be more organic matter present 
than can be accounted for by tidal 
mixing. Presumably, this excess or- 
ganic matter accumulates in this re- 
gion as a result of the local activity 
of the planktonic algae. 

One way to isolate and study these 
events is to observe the diurnal 
changes in oxygen concentration that 
result from diurnal changes in bio- 
logical rates. In the Forge River these 
diurnal changes have been very large, 
the oxygen concentration changing 
from over 150% of saturation in 
mid-afternoon to very low values be- 
fore dawn, sometimes almost zero 
at the surface. If the rates of the 
biological processes are known, it is 
possible to determine their part in 
these diurnal changes, and thence, 
under certain circumstances, to de- 
termine the rates of exchange with 
the atmosphere. Horizontal tidal 
movements of the water present a 
complication in an estuary, but it 
has been possible to follow the di- 
urnal changes in essentially the same 
body of water in some portions of 
this estuary that are somewhat iso- 
lated from tidal effects. Using the , 
method of Odum (1956) the rate of 
exchange of oxygen with the atmos- 
phere has been estimated from these 
diurnal studies. In August and Sep- 
tember of 1959, the exchange coef- 
ficients near the region of maximum 
phytoplankton activity were found to 
be respectively 1.68 and 1.71 gm 
O2/Mo/hr at 0% saturation. 

Using these exchange coefficients 
it can be predicted that, with the 
rates of oxygen consumption ob- 
served in these regions at that time, 
the minimum nighttime oxygen con- 
centration would approach 65% of 
saturation, a level that was actually 
observed just before dawn. With simi- 





lar assumptions it would be possible 
to predict the minimum oxygen con- 
centrations that would result in that 
region from additional oxygen de- 
mands. these predictions cannot, 
however, be extended to the entire 
estuary or to other times of the year 
until there is further understanding 
of the local processes, both biologi- 
cal and physical, that determine the 
local oxygen resources. 

The significance of the difference 
in the accumulation of organic mat- 
ter and in the production and con- 
sumption of oxygen, is that organic 
wastes introduced into an estuary 
may have quite different effects on 
the oxygen resources within it de- 


pending on the several local process- 
es. It seems evident that assuming a 
constant rate of oxygen demand by 
these wastes may lead to quite in- 
accurate evaluation of their effects 
on local oxygen resources. 





Note: These studies were sup- 
ported by research grant R. G. 6432 
from the U. S. Public Health Service. 
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Sewage in Ohio Contaminating 
Underground Water 


Contamination of under- 
ground water is a growing problem 
in Ohio, and it is especially bad 
because it is difficult to detect, and 
because people seem to think that if 
they can get sewage out of sight, it 
won't bother them. 

This was the warning presented 
to the Ohio Water Commission at 
its meeting November 17, by A. C. 
Walker and James J. Schmidt of the 
Division of Water. 

They told of the practice of put- 
ting “waste wells” into the earth in 
Sandusky, Erie, Huron, and Seneca 
Counties, and especially in the Belle- 
vue area, where 84 such wells have 
been drilled within the city within 
the past seven years. Raw sewage 
is dumped into these wells to settle 
down into the limestone formation, 
which also serves as water supply 
for many residents of the area. 

Another common problem is the 
construction of subdivisions with 
septic tanks and drain field sewage 
systems, which pollute water supply 
wells in the area. This has been a 
problem in Norwich and Perry Town- 
ships, in Franklin County. 

At Zanesville, and in other coal 
mining areas, sewage is dumped into 
abandoned mines, to later seep into 
underground and surface water sup- 
ply. Mr. Walker stated that the Divi- 
sion of Water had had very little 
success in getting county health de- 
partments to do anything about these 
matters. 

Dr. Ralph E. Dwork, Director of 
the State Department of Health and 
a member of the Ohio Water Com- 
mission, replied that the problem was 


in the present local health department 
set-up allowing communities of 5,000 
or more to have their own health 
departments. He said that a unit this 
small cannot possibly afford to hire 
skilled personnel, and that 30,000 is 
the minimum group which can sup- 
port a health staff, and preferably 
60,000 or 75,000. 

The demand for local prerogative 
in this area, said Dr. Dwork, re- 
sults in inability to control veneral 
disease, tuberculosis, water contami- 
nation, or to insure proper food han- 
dling. He said that the full damage 
is not known, because the cause 
of many common illnesses cannot be 
traced. 

The Commission voted to invite 
Dr. Dwork to submit further infor- 
mation on this subject and to seek 
the support of the Commission in 
implementing the recommendations 
of the Health Department. 


ORSANCO Issues Film on 


Pollution Control 


A film documenting the progress 
and problems of an eight-state cru- 
sade for clean streams has been re- 
leased by the Ohio River Valley 
Water Sanitation Commission (OR- 
SANCO). Titled “Good Riddance”, 
this half-hour color film tells the 
story of what is happening in the 
control of water pollution. The film 
is tailored for audiences in each of 
the eight states by including a seg- 
ment that highlights the role of a 
particular state in the regional pro- 
gram. 

Following a preview of the film, 
Ross H. Walker, chairman of OR- 
SANCO said: “This documentary is 


the first of a series of visual re- 
ports being developed for the mil- 
lions of people who have a stake 
in the efforts of our eight states 
in curbing water pollution. Substan- 
tial progress has been made since 
1948 when the Ohio Valley States 
formally agreed to tackle this river 
basin job together. But we must do 
more to satisfactorily protect our 
streams. Our film shows what has 
been accomplished and contrasts this 
with some unhappy conditions that 
still exist.” 

The filmed reports are one ele- 
ment of an intensified public affairs 
project undertaken by the states to 
maintain citizen awareness and sup- 
port for clean streams. In addition 
to making the film available for 
group showing, it is being offered 
to 60 television stations along with 
a thirteen-week series of public-serv- 
ice transcriptions emphasizing anti- 
pollution measures. The transcrip- 
tions have also been made available 
to some 400 radio stations in the 
Ohio Valley. 

The film and the transcriptions 
were made by Stuart Finley, pro- 
ducer of “Our Beautiful Potomac” 
series shown on NBC’s Washington, 
D. C. television outlet for the past 
six years. F. W. Montanari of the 
ORSANCO staff served as technical 
director. 

Arrangements for showing the 
film can be made by addressing the 
state water pollution control agencies 
in Illinois, Indiana, Ohio, Pennsyl- 
vania, New York, Virginia, West 
Virginia and Kentucky, or by writing 
to the Ohio River Valley Water 
Sanitation Commission at 414 Wal- 
nut Street, Cincinnati 2, Ohio. 
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Twenty-Foot Bronze Stems Operate 


Sluice Gates for Chicago Flood 


Control Project 


@ NINE, 20-Foor bronze stems, each 
four and one-half inches in diameter 
and weighing 1300 lbs, operate the, 
sluice gates of the recently completed 
Lockport, Illinois, Power House flood 
control project. Unsupported along 
their entire length, the huge bronze 
rods, which hold the massive sluice 
gates, were precision-cast, in an ex- 
clusive continuous casting process by 
American Smelting and Refining 
Company (Asarco). It is the first 
time that continuous casting of NiVee 
bronze to such length and diameter 
had been attempted. 

The groundwork for Chicago’s pres- 
ent drainage system has been pre- 
pared some years ago, but the rapid 
growth of industry and population 
has placed increasing strains on the 
capacity of the network. For example, 
any sudden increases in water levels, 
such as result from flash storms, fre- 
quently caused sewage to back up into 
Lake Michigan, thus polluting the 
city’s principal source of drinking wa- 
ter. The consequent threat to public 
health called for a major overhaul of 


metropolitan drainage facilities and, 
as residential and industrial suburbs 
mushroomed, the problems grew 
steadily more acute. 

Planned by the Metropolitan San- 
itary District of Greater Chicago, the 
Lockport project had two major ob- 
jectives: to increase storm water dis- 
charge along drainage routes away 
from Lake Michigan and to eliminate, 
as much as possible, any sewage 
“back up.” (A_ significant statistic 
was the increase in the rise of water 
level following heavy rains, from an 
average of one-half foot per hour to a 
current average of one and one-half 
feet, with indications that the rate 
may go even higher.) To hold the 
line, a quicker and more efficient dis- 
charge of storm waters was essential. 

The quickest way to increase the 
storm water discharge was to step up 
the discharge rate at Lockport, 35 
miles outside the city. It was decided 
to abandon three turbines installed in 
1907, very seldom used and needing 
major repairs, and to replace them 
with nine sluice gates, three to be in- 
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LOCKPORT POWERHOUSE, site of the Chicago Sanitary District's new flood 
control project. At right center, engineers supervise installation of the first of 
the nine control units which drive the new, bronze rods and thus raise and lower 
the massive gates. Lock gates of the Lockport Canal are at left. 
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stalled in place of each turbine. 

Each of the turbines had a discharge 
capacity of 1600 cubic feet per second, 
giving an overall discharge capacity 
at Lockport of approximately 20,000 
cubic feet per second—a rate which 
left little margin for safety in the 
event of a especially heavy downpour. 

Plans were drawn for the gates, 
each 9 feet wide by 14 feet high, and 
able to withstand a 24 ft. head of wa- 
ter. The new gates were to be raised 
and lowered electrically by a control 
unit which would transmit a lifting 
torque through a nut to a threaded 
stem attached to the gate. An action 
similar to that of a rising stem gate 
valve would result. 

It was estimated that by this method 
three to four times as much water 
could be discharged as had been pos- 
sible using the turbines. This, in turn, 
would permit widening of the canal 
which forms part of the drainage sys- 
tem, and would also eliminate the use 
of a 48-foot beartrap dam. The entire 
project was designed to make ample 
allowance for the future growth of 
the metropolitan area. 


The Crux of the Problem 


John Mohr & Sons of Chicago was 
responsible for engineering, fabrica- 
tion and installation of the nine sluice 
gates. Of primary importance were 
the stems which would hold, open and 
close these gates. Unsupported along 
its entire length, each stem would 
have to bear a combined torque and 
axial load of 2,500 footpounds and 
56,000 Ibs, respectively. 

In addition, the stems would have 
to withstand long periods of immer- 
sion in water of very high pH content. 
(Investigations had revealed corro- 
sion to be a far more frequent cause 
of stem failure than lack of adequate 
physical strength). It was essential, 
therefore, that the material should be 





AN EMPLOYEE TESTS the control unit 
which raises and lowers the bronze 
stems. 


both strong and corrosion resistant. 

Various materials were considered. 
Manganese bronzes had the requisite 
strength characteristics but, because 
of their high zinc content, might be 
subject to dezincification in the highly 
alkaline waters. Stainless steels met 
the requirements for strength and cor- 
rosion resistance, but were not chosen 
because costly machining operations 
would have been necessary. 

Finally, Mohr’s engineers turned 
their attention to one of the Ni-Vee 
bronzes developed by the Internation- 
al Nickel Company. The alloy selected 
contains only 2 per cent zinc and is, 
consequently, not subject to dezincifi- 
cation. With heat treatment, it could 
be brought up to the required 
strength. 

Of equal importance was the fact 
that, by using Asarco’s continuous 
casting process, American Smelting 
and Refining Company’s engineers 


could guarantee such fine tolerances 
that the need to machine the stems 
before threading them would be elim- 
inated. The stems could be cast to the 
exact outside diameter specifications. 


Making the Stems 


Manufacture of the bronze rods re- 
quired precise casting methods and 
meticulous controls during the anneal- 
ing, straightening and heat treating 
processes. 

The rods were cast and cut to 20- 
foot lengths at Asarco’s plant at Perth 
Amboy, New Jersey. Sample wafers 
were taken from the ends of each rod 
and checked at the company’s Central 
Research Laboratories for conformity 
to chemical and metallurgical specifi- 
cations and response to heat treat- 
ment, 

The rods were then heat treated 
at Benedict-Miller Company, Lynd- 
hurst, New Jersey, one of the few 
companies with furnaces large enough 
to accommodate the long units. Each 
rod was heated to a uniform temper- 
ature of 1400°F. for eight hours and 
then quenched in oil. This treatment 
rendered the stems as soft as was 
practical, permitting easy straighten- 
ing on a Medart machine where the 
rods were flexed between contra- 
angled convex and concave rollers. 

The rods were then shipped back 
to Benedict-Miller and re-heated to 
600°F. for about 16 hours, and again 
the sample wafers were given frequent 
checks for hardening. The rods were 
then slowly air cooled. This process 
imparts strength characteristics by 
precipitation. 

After the hardening treatment, the 
rods were returned to Perth Amboy 
where they were subjected to a final 
straightening on a Watson-Stillman 
hydraulic press. When finished, the 
stems were aligned to 1/16th inch of 
true per five foot segment, and 1% inch 
in the full 20 foot length. 

To protect the smooth surface finish 


EMPLOYEE at John Mohr & Sons at- 
taches bronze stem to the gate-head 
nut. The sluice gates will be raised and 
lowered in the concrete lined slots b 

an electrically driven control unit whieh 
turns a torsion nut on the bronze stem. 


imparted by the continuous cast proc- 
ess, the stems were packed in card- 
board for shipment to John Mohr & 
Sons, Chicago, for threading and in- 
stallation. 

Upon arrival at the Lockport Pow- 
er House, the stems were attached to 
the huge gates and to the control 
units’ and were then subjected to 
thorough testing. The complete sluice 
gate mechanism performed to the sat- 
isfaction of all concerned, and the 
project is considered to be a success. 

It is confidently expected that the 
stems, high physical strength and ex- 
ceptional resistance to wear and cor- 
rosion will assure many years of re- 
liable service. Chicago’s flood con- 
trol problem thus seems assured of at 
least one outlet of continual and 
long range effectiveness, and one of 
great importance in the overall situa- 
tion. 





Berger Associates to Study 
Pakistan Water Program 

A contract for a major water de- 
velopment program to include a 5,000 
square mile area in East Pakistan 
has been awarded to a Harrisburg, 


Pa., consulting engineering firm. 
Berger Associates, Inc., in recogni- 
tion of their world-wide experience 
in many fields on engineering, has 
been given the assignment by the 
government of East Pakistan of water 


development, conservation, and drain- 
age of the Sylhet District in that 
country. 

Three Berger engineers left this 
month for the semi-tropic land to 
view the area. Heading the recon- 
naissance of the project will be E. O. 
Larson, Vice President of Berger 
Associates, Inc., and a former Bureau 
of Reclamation Regional Director. 
He will leave on this assignment 
this January. 

A study will be conducted by the 


newly formed Berger Engineers 
(Pak) Ltd., a division of Berger 
Associates, Inc. The study will in- 
volve the Kalni River area and its 
rainfall problem. The rainfall is from 
200 to 400 inches annually in the 
region, which is about nine feet above 
sea level. The problem in the Sylhet 
Province is reclaiming lands by drain- 
age, pumping, and irrigation of dry 
lands. The Berger group will formu- 
late projects to utilize full potential 
of this 5,000 square mile area. 
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Water mains can be put into operation more quickly by using the . . . 


Membrane Filter Technique 


By I. J. BENEDICT 
Sanitation Supervisor 
City Water Board 
EDITOR’S NOTE: The Membrane Filter technique can speed up San Antonio, Texas 
considerably the bacteriology involved in water works operation. 


Advantages of the technique given here far outweigh the dis- are listed in Table 1. Following 
advantage given of cost per sample. Used primarily as a “go, no- release of the mains, census tract 

” ime : ’ : samples were taken from the exist- 
go” gauge, this discussion includes comparisons between MF ing system to check further on re- 
and Standard Methods procedures. Samples from all kinds of liability of the disinfection proce- 


oe al ae hice ; , dures. Results shown in Table 2 
distribution system piping are included in the study. are typical of those obtained. Supply 





M@ SAN ANTONIO derives its water 
supply from wells which produce Table | 


very high quality water, with virtual- Comparative Results: Membrane Filter vs 


ly no coliform contamination. Posi- Standard Methods Main Construction Projects 
tive samples for this group of or- ——-_————— men NEA TE, 


ganisms have been rare over the Project Chlorine Standard Method 

years. Considerable attention is there- Residual M. F. S. P. C. Presumptive Confirmatory E. M. B. 
fore paid to distribution system work : i cal Ce tin. 

which could introduce _ incidental 
contamination. Such work includes 
laying of new mains, repairing breaks 
and miscellaneous activities. All new- 
ly constructed mains are withheld 
from service until they have been 
demonstrated to be free from con- 
tamination. Because of the time saved, 
the Membrane Filter technique has |S. “eleliedac iene 
been used on main disinfection sam- S.?.C. Standard Plate Count 
ples. The method is not used on A” ee ylene blue 
samples reported to health authori- Too Numerous to Count 
ties, although good correlation has ante aerogenes 
been obtained between the Membrane ee 

Filter and Fermentation Tube meth- 
ods. This paper will summarize work 
which illustrates this correlation. Table 2 


Comparative Results: Membrane Filter vs 
Comparative Sampling Standard Methods Census Tract— 

The Membrane Filter was first used Distribution System Samples December, 1958 
in our laboratory during February, ~~~ ———T rj be: 
1957. As of December, 1958, a total Census Standard Method Standard Method 

f 245) 1 : bes 1 Tract Prior to Molecular Filter Subsequent to 
ot Sl samples was ana yzed dur- Muletulae Filkae Molecular Filter 
ing the 22 month period. This total D Result 
includes samples from 312 water __ Benne = = es 
main construction projects involving 
cast iron, steel, cement-asbestos and 
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Date Result 


12-15 12-23 ° 47 
12-15 : 12-23 - 48 
° af ‘ 12-15 - 12-23 - 49 
reinforced concrete steel cylinder 12-15 - 12-23 ’ z 
; ‘ . 12-23 - 
pipe. : 28 , re , 12-23 - 52 
Dual analyses were performed on : 12-15 . 12-23 : 53 
main disinfection samples to check 12-15 : 12-23 ¢ “4 
the two bacteriological methods 


12-15 . 12-23 - 55 
against each other. Typical results 
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Table 3 
Comparative Results: Membrane Filter vs 
Standard Methods Main Stations & 
Tank Samples December, 1958 


Standard Method 
Prior to 


Molecular Filter 
Date Result 


12- 
12- 
12 

12- 
12- 
12- 





Standard Method 
Subsequent to 
Molecular Filter 


Date Result 


12 
12 
12 
12 
12 
12 


Designation Molecular Filter Designation 


Date Result 
12-15 
12-15 
12-15 
12-15 
12-15 
12-15 





12 

12 
12 
12 
12 
12 


Station 
Station 
Station 
Station 
Tank 
Tank 


-16 
-16 
-16 
-16 
-16 
-16 


Station 
Station 
Station 
Station 
. Tank 
Not-Sam- Tank 
pled 


12-12 
12-12 
12-12 
12-12 


Tank 
Tank 
Tank 
Tank 


12- 
12- 
12- 
12 


15 
15 
15 


15 


-16 
-16 
-16 
12-16 


T..} 
an«k 

Tank 

an 
ank 


Ty 
ank 





*Determined to be a result of sampling technique. Subsequent samples negative. 





mains to new construction sections 
were sampled for control purposes. 
Table 3 illustrates comparative 
results of main station and tank sam- 
ples taken as controls. In the entire 


wash and sterilize releases technicians 
for other work. 


Materials costs vary between the 
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two methods. Membrane Filter de- 
terminations cost approximately fifty 
cents per sample compared with five 
cents for each Standard Methods sam- 
ple in our laboratory. However, we 
believe advantages gained from the 
Membrane Filter technique compen- 
sates for the cost difference. 


Procedure Followed 


We use the one-step HD method 
of Hajna and Damon, which permits 
us to detect only the coliform group. 
This sufficient for us, because 
the presence of any of this group 
indicates possible contamination, with 
no particular need for differentiating 
which bacterium is responsible. Where 
this determination is required in some 
work, other Membrane Filter tech- 
niques are available. 

Our procedure following new wa- 
ter main installation is as follows: 


1. Main is loaded and rinsed. 
2. Main is chlorinated, usually with 


is 





program only three cases of non- 
conformity between Membrane Filter 
and Standard Methods have been en- 
countered, and these were isolated 
single samples. Table 4 includes 
these samples and further demon- 
strates the extent of agreement be- 
tween the two procedures. Table 
4 also represents results of sam- 
pling prior to release of new mains 
as well as sampling following release 
to service. Any difference in quality 
is immediately detected and data may 
also be used for correlating tech- 
niques as noted above. 


Census 
Tract 


Standard Method 


Date Result 
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Membrane Filter Advantages 
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Among the advantages of the Mem- 
brane Filter procedure over Stand- 
ard Methods is the speed with which 
results are available. Completion ac- 
cording to Standard Methods re- 
quires 5 days, while results with the 
filter are available in 18 hours. This 
means a main disinfection sample 
may be checked, or the main may 
be re-chlorinated, the day following 
initial sampling. Also, the main may 
be released 18 hours after sampling 
resulting in earlier meter installation 
and faster service to customers, de- 
velopers or builders. Income from 
new accounts is therefore more readi- 
ly available, plus more rapid back- 
fill, clean-up and less torch and bar- 
ricade time. Finally, in the labora- 
tory, fewer dishes and no tubes to 
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source of positive samples at this locatic 
for 6-18-58), the conformity with census 
*No explanation for non-conformity; 
were negative. 


possib 


Determined to be a result of sampling te 


MF Method - Main Projects 
Control Samples 


Date 


*This was the only point available for contr 
. When the 
trac 


nnique. 


Table 4 
Comparative Results: Membrane Filter vs 
Standard Methods 
Main Construction Samples vs 
Census Tract Samples 1958 


Census 


Standard Method Tract 


Result Date Result 
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o| samples. re made to discover the 


overcome (see samples 


same 


le sample 


subsequent samples 


Subsequent samples were neaative. 
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liquid chlorine. and chlorinator. 

. Main is rinsed and sampled. 

. Samples are in the laboratory 
by 4:30 pm and processed. 

. Samples are read by 9:00 am 
the following day. If positive, 
crews are dispatched to re-chlo- 
rinate the main. If negative, the 
main is released. 

After a main is accepted for serv- 


ice, construction crews are released, 
valves are opened to circulate water 
and meters installed. 


Other Membrane Filter Uses 


We have used the Membrane Filter 
technique for occasional emergencies, 
including sickness, flooding and 
checking for suspected contamination. 
Fast -service is rendered on com- 


plaints which improves public rela- 
tions and protects the Water Depart- 
ment. Service is more rapidly re- 
stored from broken mains and the 
method serves to check repair crew 
disinfection procedures. We believe 
the capability of filing filters for 
future reference is a distinct advan- 
tage resulting from the use of Mem- 
brane Filters. 





Metcalf & Eddy Add 


Five Associates 


Metcalf & Eddy, Boston architect- 
engineer firm, has announced the 
appointment of five staff members 
as Senior Associates. 

They are Charles G. Hammann, 
Charles Y. Hitchcock, Jr., Albert 
B. Rich, Morton Solomon, and Ariel 
A. Thomas. 

Hammann was Director of Public 
Works at Woonsocket, Chief of the 
Division of Architecture and Engi- 
neering of the Rhode Island Depart- 
ment of Administration and Chief 
Engineer of the Blackstone Valley 
Sewer District in Rhode Island. 

He is a registered professional en- 
gineer and has held commissions in 
the United States Public Health 
Service Reserve. Hammann is also 
a member of the American Public 
Works Association, New England 
Water Works Association, New 
England Water Pollution Control 
Association, New Jersey Water Pol- 
lution Control Association, and Nar- 
ragansett Sewage and Wastes As- 
sociation. Currently, he is a member 
of the Board of Control of the 
Water Pollution Control Federation. 

Hitchcock is a registered profes- 
sional engineer in Massachusetts, 
New York, New Jersey, Rhode 
Island and Florida. His professional 
affiliations include fellowships in 
the American Society of Civil En- 
gineers and membership in the Bos- 
ton Society of Civil Engineers, New 
England Water Works Association 
and New England Water Pollution 
Control Association. 

Rich is a registered professional 
engineer in Massachusetts and New 
York, a fellow of the American 
Society of Civil Engineers and a 
member of the Boston Society of 
Civil Engineers. 

Solomon joined Metcalf & Eddy 
in 1958 and is currently assigned 
as Project Manager of various pro- 
jects involving principally building 
design. He is a registered profes- 


sional engineer and a fellow of the 
American Society of Civil Engi- 
neers. 


Thomas is a registered profes- 
sional engineer in Massachusetts, 
New York and New Jersey. He is 
a fellow of the American Society 
of Civil Engineers and a member 
of the Boston Society of Civil En- 
gineers, the AWWA, the New Eng- 
land Water Works Association, the 
New England Water Pollution Con- 
trol Association and the New Jersey 
Water Pollution Control Associa- 
tion. 


Swab and Leffel Joins 
Camp, Dresser and McKee 


Bernal H. Swab, who was Chair- 
man of the Joint Committee of the 
ASCE and WPCF, which recently 
prepared the Manual of Engineering 
Practice, “Design and Construction 
of Sanitary and Storm Sewers,” has 
become associated with Camp, Dres- 
ser & McKee, Consulting Sanitary 
Engineers, of Boston. Mr. Swab has 
been an active participant in design, 
construction, and operation of many 
large water supply and sewerage in- 
stallations in various sections of the 
United States and Brazil since re- 
ceiving his M.S. from Purdue in 
1922. He has also contributed to 
professional publications. 


Ralph Ernest Leffel recently of 
Johnstown, New York, has joined 
the staff of Camp, Dresser & McKee, 
Consulting Sanitary Engineers, of 
Boston. His professional experience 
has included design and construction 
of sanitary facilities in the United 
States and for the City of Cali, 
Colombia, South America; teaching 
sanitary engineering at the Univer- 
sity of Colorado, where he obtained 
his M.S. in 1948; and eight years 
with the Corps of Engineers, United 
States Army, from which he retired 
as a Colonel in 1946. He is expected 
to participate in a sewerage study 
for Bogota, Colombia. 
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Kansas City Votes Bonds 
for Sewage Disposal 


Kansas City, Mo., voters have ap- 
proved a $75 million revenue bond 
issue to finance extending and im- 
proving the City’s sewer system and 
adding sewage treatment plants. The 
bonds, which will also pay for main- 
taining the system, will be paid by 
a 48 per cent increase in water bills 
over a 30 year period. 

Approval of the bond issue en- 
abled the Missouri State Water Pol- 
lution Board to lift restrictions on 
sanitary and sewer extensions in the 
City. Jack K. Smith, executive secre- 
tary of the Board, notified City 
Manager Harry M. Fleming of the 
agency’s action and said he was ad- 
vising the Federal Housing Admin- 
istration and the Veterans Admin- 
istration of the removal of the re- 
strictions. Part of the bond revenue 
is to be spent to extend trunk 
sewers into annexed areas of the 
City as they become needed. 

Meanwhile, urging Kansas City 
officials to plan construction of mul- 
ti-million dollar sewage treatment 
facilities in cooperation with other 
communities in the area, James W. 
Stephens, president of the Kansas 
City Metropolitan Area Planning 
Council, asserted that such a pro- 
gram could be provided most eco- 
nomically on a cooperative inter-area 
basis. 

Voters of Kansas City, Kansas 
recently approved bond programs of 
$15 million for construction of treat- 
ment plants. North Kansas City, Mo., 
voters already have approved $2,- 
843,000 in revenue bonds for sani- 
tary sewers and a treatment plant. 

Stephens proposed that a “series 
of meetings be initiated with ap- 
propriate governmental agencies and 
engineering firms to determine what 
steps can be taken to develop im- 
mediately the necessary feasibility 
studies involved.” 
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A tight little site on top of a hill at Front Royal, Va. presented some... 


Unusual Filter Plant Construction 


Problems 


EDITOR’S NOTE: The existing water treatment plant at Front 
Royal, Va. is perched on top of a hill overlooking the town. In 
addition to the plant, the hill top also has two clearwells and a 
small reservoir. With this number of structures already present, 
squeezing in twice as much plant capacity and a softening plant 
presented a problem. 

The lack of space limited the equipment which could be used 
and, more important, the amount of material which could be 
stored on the site. This situation was found to present the most 
problems with concrete forms. The use of a special variety of 
patented form reduced the storage problem as well as the cost 
of forming. These forms solved all the problems except the cast- 
ing of monolithic walls and floors over the clearwell. A method 
to solve this problem was developed on the job which made the 


casting of these floors and walls a comparatively easy project. 


- ss 


THE ELEVATOR PIT in the southeast corner of the fil- 
ter building will be cast by using “hung” forms so as 
to provide a base slab cast monolithically with the walls 
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by E. E. HALMOS, Jr. 


@ THE DECISION to nearly double 
the filtration capacity of the water 
treatment plant serving the Town of 
Front Royal, Va., produced a job 
that was tight from the closeness of 
the bids to the size of the site. The low 
bid $403,334, was only $14 below 
the next low, while the site is a 
perch, clawed out of a mountain- 
sized hill overlooking the community, 
already occupied by the existing 
filtration plant, two clearwells, and 
a small reservoir. 

The low bidder, Neilson Con- 
struction Co., of Harrisburg, Va., 
will build under their contract a new 
three story filter building and a 
series of mixing basins. The filter 
building, which will have a clearwell 
under most of it, is 88 ft long by 
43 ft wide and will be used to house 
machinery for chemical storage and 
for office space. The mixing basins, 
142 ft long by 57 ft wide, will be 
slightly more than 12 ft deep at the 


THESE CLEARWELLS will go under the filter building. 
Outside walls will vary from 12 to 18 in. in width and 
from over 7 ft to 25 ft in height 
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A SKETCH of the form method of 
casting a base slab monolithically with 
the walls 


center. Each basin will be divided 
by concrete walls into nine compart- 
ments. 

The existing filter plant, which was 
built some 40 years ago, has a 
capacity of about 1.7 mgd. The raw 
water for the plant is obtained either 
from upland mountain streams, or by 
pumping from the Shenandoah River 
which is about 400 ft below the level 
of the plant. 

More than a year ago, town 
authorities decided to provide for 
future growth by increasing the fil- 
tration plant capacity to about 3 mgd 
and to include treatment for hard- 
ness. The plant serves a population 
now estimated at about 9,000. Front 
Royal draws its chief fame as gate- 
way to the Skyline Drive, and from 
the local economy. 


Preparation 


The first step was excavation of 
the relatively small area available. 
This task was not made easier by 
the fact that about a third of the 
6,000 cu. yd. of material excavated 
was a shale-like slate. The removal 
of this material required careful 
blasting because of the close prox- 
imity of the existing facilities. A sub- 
contractor, Buckley and Lages of 
Winchester, Va., completed this work 
late in December. Nielsen immedi- 
ately moved in a 50 man crew headed 
by Superintendent Felix Baladez. 

This comparatively big crew has 
been a necessity both because of the 
location and because there is just 
very little room for equipment. In 
addition, Front Royal is in the foot- 
hills of the Appalachian Mountains 


at an elevation about 800 ft above 
sea level at the site, and a contractor 
working in the winter months in this 
area must work as fast as possible, 
with the weather in mind at all times. 
One small P & H crane, a wheeled 
tractor, cement finishing machines 
and concrete buggies constitute about 
all the equipment that can be ac- 
commodated, and still leave room for 
ready-mix trucks to maneuver amid 
materials to be stored for later use. 
Concrete, a 6% bag mix, is supplied 
by a local ready-mix yard. 

The first activity was the casting 
of the 12 in. reinforced concrete 
base slab, directly on top of the ex- 
cavated rock, with a 3 in. layer of 
crushed local stone as an insulator. 


Formwork 


The complex formwork problems 
inherent in water plant construction, 
plus the lack of storage space and 
expense of carpenters indicated the 
desirability of finding some patented 
form that would be lightweight, easy 
to store, and come in a sufficient 
number of sizes to meet the needs. 
The original bid however, was made 
on the basis of using conventional 
plywood forms, manufactured on the 
job to suit the need. Finding a form 
that would fill the needs would not 
be easy. The plans called for con- 
crete walls, heavily reinforced, vary- 
ing in thickness from 12 to 18 in., 
and in height from 7 ft 6 in. to nearly 
25 ft. In addition the design for the 
filtration building called for casting 
the 12 in. concrete slabs that will 
bridge the clearwell and provide 
bases for machinery, etc., mono- 
lithically with the sidewalls. These 
slabs also vary in elevation from each 
other. The area that will become a 
pipe gallery the floor is three feet 
below adjacent floors. 

After some investigation, a supply 
of the steel-backed plywood forms 
patented by the Symons Clamp and 
Mfg. Co., were obtained for the job. 
These forms, faced with a special 
plastic finish that eliminates need for 
further treatment to facilitate strip- 
ping, were supplied in sizes ranging 
from 4 to 6 ft in length by a 
standard 2 ft in width. Slots in the 
steel ribs, for insertion of cross-wall 
ties, are uniform in all sizes with the 
result that the sections will fit any- 
where they are placed. 

The principal advantages of these 
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forms are according to the job chief: 
easy storage and handling, without 
the necessity for a crane to move 
forms; savings of up to 40 per cent 
in carpentry work; the fact that the 
forms need a minimum of bracing 
and can be moved up, down and side- 
ways as necessity demands since they 
are of standard sizes; and that they 
can be used for some very special 
situations that would be difficult 
with convention formwork. 

One of these special situations is 
in the floor slabs in the filtration 
building. These slabs which will 
actually form the ceilings of the 
clearwell, are at varying elevations. 
Engineering specifications call for 
them to be cast monolithically with 
the sidewalls which is ordinarily a 
difficult forming job. 

An essentially simple method was 
developed (Fig 3) to achieve this 
result. A pair of 4 x 4 headers across 
the top of the opening will provide 
support for bolts on which the inside 
forms can hang down to the level 
of the floor slab. Steel cross-ties will 
provide sufficient rigidity in the 
heights required, 8 ft 6 in., combined 
with one level of 2 x 4 braces length- 
wise of the forms to permit this job 
to be done quickly and easily. 





Sanitary Sewers for 
St. Louis Scheduled 


Construction work on the trunk 
line sanitary sewers for the St. Louis 
Metropolitan Sewer District’s Gra- 
vois and Coldwater Creeks water- 
sheds should be started by late Feb- 
ruary, 1961. 

The two projects, totaling $15,- 
736,000, were approved at special 
elections for voters of each subdis- 
trict on August 30. They represent 
a $4,750,000 General Obligation bond 
issue for the Gravois sanitary trunk 
sewer and a $10,986,000 Revenue 
Bond issue for a sanitary trunk sewer 
and a treatment plant for the Cold- 
water area. 

Surveying for final engineering 
plans has been started on the Gravois 
project and each project is being 
designed in four sections so that, 
after surveying and obtaining of 
right-of-way easements in the first 
section have been completed and con- 
struction has been started, similar 
programs can be implemented in each 
succeeding section at intervals of ap- 
proximately two months. 
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Practical Field Use and Convenience Feature a... 


Simplified Test for Hexavalent 
Chromium 


@ While the method for the deter- 
mination of hexavalent chromium 
described in Standard Methods! has 
been found satisfactory for routine 
laboratory use, there is a definite 
need for a test utilizing both stable 
reagents and stable permanent stand- 
ards. While being a modification of 
the standard method, the method de- 
vised has the advantage of using a 
single stable reagent in powder form 
instead of relatively unstable liquid 
reagents. In addition, permanent liq- 
uid standards have been prepared for 
this method. 


Reagent 


The hexavalent chromium reagent 
is prepared as follows: 

(1) Grind together 0.25 g 1,5- 
Diphenylcarbohydrazide and 
9.75 g Tartaric Acid using a 
mortar and pestle. Continue 
grinding until the powder ap- 
pears completely uniform 
(about two or three minutes). 
Store in any convenient plas- 
tic container. Colored con- 
tainers are not necessary. 


(2) 


Procedure 


To fifty (50) ml of sample or 
fifty (50) ml of a suitable dilution 
add approximately 0.1 g of the re- 





Table | 


Comparison of Varying 
Amounts of Reagent 





Prepared Test Amount of Test Result:* 
Solution Containing Reagent Hexavalent 
Hexavalent Chromium hromium 
(ppm) (ppm) 


1.000 
1.000 
0.996 
1.000 
1.011 
1.000 
0.996 
1.000 
1.000 


(gram) 





ooo o99999 
www WNKH ——— 





*Typical series of data. 
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by BRIAN L. GOODMAN, Chemist 
Sewage Treatment Plant 
Warren, Michigan 


agent powder and shake or stir vigor- 
ously to dissolve the reagent. Allow 
at least five (5) minutes for full 
color development then measure the 
absorbance in a spectrophotometer at 
540 mp in a filter photometer using 
a green filter, or compare with a 
series of permanent standards. While 
0.1 g of the reagent is all that is 
necessary to properly perform this 
test, reagent in excess of this amount 
will not interfere with this test. Table 
1 compares the results of tests con- 
ducted with various amounts of re- 
agent. Results obtained with this mod- 
ification are identical with those ob- 
tained with the standard method, 
see Table 2. 





Table 2 
Typical Series 





Hevavalent 
Chromium 


By Standard 


By Reagent 
Method 


Powder 
Modification 
(ppm) 


0.50 
1.02 
1.47 
1.90 
2.42 
2.95 


___(ppm) 


0.52 
1.00 
1.46 
1.89 
2.43 
2.98 


(ppm) 


0.50 
1.00 
1.50 
2.00 
2.50 
3.00 








Color Standards 


Permanent standards are readily 
prepared from two _ bacteriological 
stains commonly present in Water 
and Sewage Laboratories. Prepare 
crystal violet and safranin stains as 
directed for the Gram Stain Technic, 
Standard Methods’. 

Ammonium oxalate crystal violet: 
Solution A: Dissolve 2.0 g crystal 
violet, certified, in twenty (20) ml 
95% ethyl alcohol. Solution B; 
Dissolve 0.8 g ammonium oxalate 
in eighty (80) ml distilled water. 
Mix solutions A and B in equal 
parts. Safranin: Dissolve 2.5 g of 
safranin, certified, in 100 ml 95% 
ethyl alcohol and add them to dis- 
tilled water. Dilute 1.4 ml of the 


crystal violet stain to a final vol- 
ume of fifty (50) ml using dis- 
tilled water. To approximately ten 
(10) ml of distilled water add the 
amounts of each of the two stains 
indicated in Table 3 and dilute 
to a final volume of fifty (50) 
ml with distilled water. 


Discussion 


This modification of the standard 
method has been found superior to 
the standard method in both conven- 
ience and stability of reagent. While 
1,5-Diphenylcarbohydrazide in its us- 
ual formulation spoils rapidly even 
when kept refrigerated, the powder 
reagent used in this modification is 
stable indefinitely, providing only that 
it be kept dry. When used in the field 
as a screening technique, it is only 
necessary to carry reagent powder 
and a small glass vial. 

The permanent standards are ab- 
solutely stable. Standards prepared 
as indicated have been used in this 
laboratory for one and a half years. 
Periodic checks of these standards 
using a spectrophotometer have in- 
dicated that no change has taken place 
in them even though the standards 
have not been protected from light. 


Reference 


Standard Methods for the Examination of 
Water, Sewage, and Industrial Wastes, 
APHA, AWWA & WPCF, New York 
(10th ed., 1955). 





Table 3 
Standard Formulation 





Hexavalent Safranin 
Chromium* 


(ppm) 


Crystal Violet 
Dilute 


(ml) (drops) 





SP WUNN= =o 
SOMNONOWNDN 
Onenrwn— 





*Equivalent 





CONTROLLEL 


P.F.T.- Pearth system 
for scum control. 


PORT CHESTER, N.Y. 


pe 
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Fort Worth’s Sewage Treatment Plant designed by Freese and Nichols, Consulting Engineers 


Good men with good horses keep cattle in control— 
Good Sewage Treatment Plants with good equipment keep 
water pollution under control. 

Big and bustling with a future unlimited, 
Fort Worth, Texas has one of the finest modern sewage 
treatment plants in the nation. Embodying the 
latest developments in P.F.T. “Controlled Digestion” 
this new plant has the following equipment. 

Two P.F.T. 80° Floating Cover Digesters provide 
the ultimate in flexibility and digestion process 
control. Employing the most effective means 
of controlling scum formations is the P.F.T.-Pearth Gas 
Recirculation system. Digester heat is controlled 
with a P.F.T. #1000 Heater and Heat Exchanger unit. 
Also included is P.F.T. Gas Safety equipment. 

P.F.T. is glad to be a ‘‘pardner"’ in Fort Worth's pace 
in progress for water pollution control. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


SAN MATEO, CALIF. «© CHARLOTTE, N.C. © JACKSONVILLE «© DENVER 
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A monthly memo providing prac- 
tical advice on the care of your 
Department's maintenance and 
service vehicles. 


@ ARE BATTERIES, and battery- 
caused breakdowns costing your 
water or sewer department more than 
they should? Chances are this is true, 
unless you have a good system of 
battery maintenance. Here are five 
simple steps to take with every bat- 
tery you own, to help bring longer 
battery life and fewer battery-caused 
breakdowns. 


Periodic check 


1. Make a periodic check of the 
water level. Add water until it comes 
¥ of an inch above the plates. Do 
not overfill because the electrolyte 
splashes out and corrodes any metal 
it touches. If the battery needs water 
more often than once every two 
weeks, the charging rate is set too 
high. 

2. Wash the battery twice a year 
with a baking soda solution. Use one 
pound of soda to a gallon of water. 
This neutralizes the acid which is 
present on the case. Then rinse the 
battery with cold water. Use a wire 
brush on the terminals to remove 
corrosion, and coat them with a 
grease or petroleum jelly. 

3. Balance the generator output 
and voltage regulator. This main- 
tains the normal state of charge. 


Water & SEWAGE WORKS, February, 1961 


Keep _ 


em 


by C. G. Cunningham 


Never let a battery remain dis- 
charged for an extended period of 
time. This sulfates the plates. Sulfat- 
ing can be driven off chemically if 
the battery is charged soon after it 
runs down. 


Recharge During Storage 


4. Prevent freezing. Never add 
water at the end of a days work 
if the weather is below freezing. The 
unmixed water could freeze before 
it mixes with the acid. By adding 
water in the morning, it mixes with 
the acid before it can freeze with 
battery action. 


Keep Well Charged 


5. Let the battery rest. Never use 
your electric starter more than 30 
seconds at a time. Then allow about 
two minutes before cranking it over 
for another 30 seconds. 

Be extremely careful using an air 


Rolling 


hose around any type of wound. A 
mechanic was recently hospitalized 
four days, and almost died, due to 
air in the bloodstream. He had 


Wash it off 


washed small parts in solvent and 
then dried them with an air hose. 
Originally, all he had was a small cut 
on his finger. 


SS 
xy 


SARA 
~ 
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Rest between crankings 


The pressure of the compressed 
gas forced air bubbles into his capil- 
laries on the cut and then on into 


Prevent freezing 


his blood stream. About one cubic 
centimeter of air is usually fatal in 
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| FOR FLOW CONTROL: | FLOW CONTROL: BTCC (in distribution and fire protection systems 


‘ Mechanical Joint . Mechanical Joint 
Gate Valves in Tapping Valves Cutting-in Valves 
Hub, Flanged, Mechanical Joint and Sleeves and Sleeves 


eo et BER in sewage treatment and water filtration plants 


Flap Valves 


PS Sluice Gates 


Plug Drain Valves 


Check Valves 


Flanged Gate Valves 
2” through 42” 


Few manufacturers can match Jowa in offering such a wide variety of valves, accessories 
and specialties for water filtration and sewage treatment plants, as well as for water 
distribution systems. It will pay you to call in an Jowa man before placing your order! 


A 
IOWA valve comPANY Bete 


Oskaloosa, lowa . A Subsidiary of James B. Clow & Sons, Inc. / \ 
catalog on request 
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Square-Bottom Valves 
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News 


€ Ls NTRI Ps Pressure Reducing Valve 
201 
OPW-Jordan Corp., Cincinnati, 
‘ Ohio, has available in 4” and 6” 
with sizes Sliding Gate and Plate Pres- 


duci Ives, air- ted, 
¢ SMOOTH PERFORMANCE which have a capacity of S0000 
pounds of steam per’ hour or 2,500 


° EASY MAINTENANCE : "| gpm of water. Used to reduce pres- 


sure wherever large capacities, ac- 


' Bae curate control and tight shut-off are 
e HIGH CAPACITIES “i 4 required, the system is suitable for 
™ ri y pressures to 250 psi and tempera- 

tures to 500°F. 

The main valve is available in 
ductile iron and cast iron, flanged. 
The valve features sliding gate and 
Type OJ Horizontally Split _— ness. Seats are self-cleaning and 
an ar Suc- . plate seats, lapped to lightband flat- 

self-lapping to give tight shut-off 
and minimum maintenance. 








Force Balance Pressure 
Transmitter 
202 
Bailey Meter Co., Cleveland, Ohio, 
has made available a new high sup- 
pression, high accuracy, “f/b- 
Type AJ Diag- LINE”® pressure transmitter, which 
onally Split consists of a force balance  mech- 
Type AJ Horizontally Split Two Stage Op- att anism driven by a Bourdon tube, 
posed Suction. Bulletin 106-B. Bulletin 106-DS provides as much as one to ten span 
suppression to measure accurately 
small pressure increments. Available 
e Capacities to 6000 GPM—heads to 600 feet—continuous operation. wozzLe 


e Both suction and discharge on bottom half of case... piping or vane 4 _F negronme 
motor-pump alignment never disturbed . . . lugs on top half of case ; 
for easy removal , . . by-pass in lantern ring exposed in lower half 
of case... fast, easy to inspect, clean and maintain... lines are 
back in operation fast! 


_ 


e Streamlined liquid flow .. . hydraulically and dynamically balanced H 


impellers . . . perfect alignment with in-line boring with top half of sre 
case in position ...large standardized shaft sizes for maximum Tif connection 





° ° oe ge BOURDON 
strength . . . short bearing centers for maximum rigidity and balance QW 4A Toe 


>N te -form; > ife! - 4 
. low NPSH ... smooth, long-term top performance .. . long life in five pressure ranges up to 7,500 
psig, the new transmitter is the first 


: ' i ? ; pressure instrument to utilize the 
IDEAL FOR: Water Service ¢ Boiler Feed ¢ Circulating ¢ Cooling force produced by a Bourdon tube 


Tower ¢ Pressure Build-Up e Fuel Transfer ¢ Boosting to Pressure or rather than its motion. 





Elevated Tanks e Many General Applications. The unit is capable of expanding 
a small pressure increment to cover 


the full signal range for accurate 
FOR COMPLETE INFORMATION WRITE—OR CALL measurement or control. For example, 


In AURORA PUM” DIVISION 4 in measuring up to 1,000 psig, the 


e span be as small as 60 
THE NEW YORK AIR BRAKE COMPANY § eee 


psig or as large as 600 psig. All 
1020 LOUCKS . AURORA, ILLINOIS pressure measurements are trans- 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK CONTINUED ON PAGE 80A 
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“Photos show uniform 
backwashing we get 


with ALOXITE® porous 
underdrains’’ 


says VERNON L. PACKARD, P.E., 
Director of Dept. of Public Utilities, 
City of Niagara Falls 


“The photo above, with Elliott J. Lynch, Chief 
Chemist, watching the backwashing operation, 
shows floc and entrained air just as wash water 
breaks through the top of the sand. The lower 
picture, taken about 50 seconds later, offers an 
excellent example of uniform backwash — per- 
formance we've had consistently since Oct. 1953, 
thanks to our ALOXITE porous underdrains.” 

This photo report from the City of Niagara 
Falls, N. Y., is visual evidence of the outstand- 
ing advantage enjoyed by hundreds of water 
treatment plants where ALOXITE aluminum 
oxide bottoms are installed. “No more upset 
beds, no blow holes, no problems with mudballs 
and no frequent and expensive pulling down of 
filter beds for cleaning” are typical comments. 

ALOXITE underdrains are easy to install, func- 
tion efficiently for years with little or no main- 
tenance. They're the logical answer to today’s 
need for filters that can remain in continuous 
service with the minimum of downtime for 
backwashing and cleaning. 


Registered Trade Mark 
Dept. X-21, Refractories Division, Perth Amboy, N. J. 
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mitted over standard SAMA signal 
range of three to 15 or three to 27 
psig. 

High accuracy measurements ob- 
tained with the new unit result in 
close control and higher overall sys- 
tem efficiency. The transmitted signal 
is factory calibrated to be accurate 
within one-half per cent of metered 
range span. A metered range span 
of 100 psig (eg. from 1,900 to 
2,000) will be accurate within one- 
half psig. 


Compact Dry Feeder 
203 
B-I-F Industries, Providence, R. I., 
announces a new, Compact Dry Feed- 
er, designed for feeding dry filter 
aids for swim pool filtration, or feed- 
ing dry chemicals in municipal water 
treatment and polution control opera- 
tions as well as other industrial proc- 
esses. It is small in size, lightweight, 
easily installed, operated and main- 
tained. 
Lightweight design permits mount- 





hie 





a better Mouse Trap 


The original use of iron body, bronze mounted valves in America 
came about through the discovery of steam power and the resulting 
industrial expansion about 1850 and later. In fact, the valves of those 
times were called “steam specialties.” 

Then in 1920, one of the old line valve companies was liquidated 
and much of the equipment for manufacturing iron body, bronze 
mounted valves and fittings was sold to a group of men in Anniston, 


Alabama. 


That was the beginning of M & H! The first M & H valves were 
made in 1926, but difficulties were encountered and by 1932 annual 
sales volume was only $95,000. During that year of business depression, 
the Company was reorganized, refinanced, its prod- 
ucts redesigned, its foundry and plant subsequently 
mechanized — and M & H started to grow! 

It is the old story of “build a better mouse trap 
and the world beats a path to your door” — except in 
this case it was a better valve and hydrant. Today, 

28 years later, M & H dollar volume of sales amounts 


to many millions annually. 


Such growth in sales volume is no accident. 
Hard-boiled engineers and utility management buy 
valves where they get most for their dollars. 

(No. 9 of a Series) 


M:.H VALVE 


AND- FITTINGS COMPANY 


ALABAMA 


f 
/ 
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ing on filters or open tanks for direct 
discharge. Modern housing is only 
13 7/16 in. wide x 13 5/8 in. deep 
x 20 1/4 in. high. Bearings are sealed 
and lubricated for life of the feeder ; 
the motor needs oiling only once ev- 
ery 3 months and gears once a year. 


The unit can deliver up to 10 cubic 
feet of dry filter aid per hour with 
rate adjustment made by a simple 
twist of a knob; it is driven by a 
110 v, 60 cycle, 1 phase synchronous 
motor. 


Compact Gas Chlorinator 
204 

Capital Controls Co., Lansdale, Pa., 
has announced the availability of a 
new compact chlorinator that feeds 
up to 50 lbs per 24 hours in three 
ranges, and which is applicable for 
small water and sewage treatment 
installations. 

The unit is a vacuum operated, 
solution feed, gas chlorinator that 
uses a positive spring opposed dia- 
phragm regulator. Flow rate adjust- 
ment is manual with a single rate 
valve; no other adjustments need be 
made. 

No special mounting is required 
nor are high pressure chlorine gas 
piping of flexible connectors. The 
chlorinator mounts directly on the 
chlorine cylinder valve. It may be in- 
stalled on both new or existing sys- 
tems. 


Tank Lining Made 
From Penton = ~* 
205 
U. S. Stoneware Co., Akron, Ohio, 
announces the addition of Penton 
chlorinated polyether tank lining to 
its series of corrosion-resistant lin- 
ing materials. Providing outstanding 
corrosion-resistance even at elevated 
temperatures, the lining affords eco- 
nomical protection against virtually 





e For further information on products or services please use reader service card. 


all organic and inorganic agents, re- 
sisting all inorganic acids except fum- 
ing nitric and fuming sulfuric. 

Physically, Penton lining material 
is tough, strong, and exhibits out- 
standing dimensional stability, assur- 
ing a long service life free from 
expensive shut-downs for mainte- 
nance or repairs. 

Because of the high temperatures 
at which Penton can be used, the 
material rounds out the company’s 
line, filling the temperature gap be- 
tween polyvinyl chloride and fluoro- 
carbon. Extruded in form roll by 
U. S. Stoneware from a resin de- 
veloped by the Hercules Powder Co., 
factory-trained applicators located 
Penton tank linings are installed by 
throughout North America. 
pacities. 





Rotary Blowers 





206 
Sutorbilt Corp., Compton, Calif., | 
announces the standardization of spe- | 
cial design features to privide higher- 
than-standard maximum speeds and 
greater outputs for its “California” 
Series of rotary positive displace- 
ment blowers. 
Designated the “B” line, the new 
units are available in 2 in. through 
8 in. gear diameters, and are con- 


sidered as a supplement to the regu- 
lar California Series and not meant 
as a replacement. 


help insure “heart of the plant” efficiency 


/n Pittsburgh's new filtration plant... 


As in many another important municipal plant 
throughout the country, Darling Valves are on the job 
in Pittsburgh’s new, ultra-modern filtration plant. 


Sizes and types include 16” and 24” Darling-Pelton 
Butterfly Valves ...and 6”, 16” and 24” Darling Gate 
Valves with revolving double disc parallel seats. This 
exclusive Darling feature assures positive sealing and 
ease of operation at all times. 


The major design features that ‘ a ‘es Pre: . 
Gitenticis Gn inte Seater Benin To insure “heart of the plant” efficiency in your 
are the addition of a thrust bearing municipal installation, specify Darling Valves. Tell us 
kit on the drive shaft, steel gears | about your requirements, 
and dynamically balanced impellers. | 
The thrust bearing kit is of new | 


design and fits over the drive shaft DARLING 
in the position formerly occupied oy 


by the drive bearing cover plate. The | (oaRuinc) ; / DARLING VALVE & MANUFACTURING CO. 


thrust kit locks the axial movement | rok Williamsport 11, Pa. 
of the shaft and prevents impeller | eye <r 
cul diieheay tie tndiaiiiin Manufactured in Canada by 

= =x. " VALVES Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 


CONTINUED ON PAGE 872A | 
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The Sutorbilt rotary units act on 
the principle of positive displace- 
ment of air or gas by Figure “8” 
impellers which rotate in opposing 
directions to deliver a metered volume 
for each revolution. Impellers are 
separated by minute clearances which 
are controlled by timing gears. 
Blowers normally operate bottom in- 
let and top discharge but can be 
reversed for bottom discharge if de- 
sired. The new blowers are made 


in three case lengths—L, M, and 
H—for most gear diameters; the 
units can be direct connected or 
V-Belt driven. 


Flow Switch 
207 
Syntron Co., Homer City, Pa., an- 
nounces the development of a Flow 
Switch, Model FS-1, designed to re- 
spond to the lack of material at a 
critical point in a bulk material han- 





ATLANTA chose STEEL PIPE 





--. every length was hydrostatically tested in 
the shop tc AWWA standards! 


To provide for industrial and residential expansion in South 
Fulton County, Atlanta Water Works installed an additional 
8,200 ft. of steel pipe along Fairburn Road. This new line in- 


cudes 2,916 ft. of 36 in. pipe and 6,200 ft. of 30 in. pipe, all with 
5/16 in. wall thickness and in 50 ft. lengths. 


SrrenctuH 
Ticutness 
Evasticity 
Economy 


Lonc LIFE 


For your copy of the latest steel pipe brochure, write— 


rT NTE NE A 


ICATORS ASSOCIATION 


...these are inherent qualities 
of fabricated steel pipe. Com- 
pare steel pipe with other types 
... you'll see why “wherever 
water flows, steel pipes it best.” 
You can always specify steel 
pipe with confidence. 
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dling system and automatically correct 
the difficulty or sound an alarm. 

The flow of material past the switch 
deflects a flap and holds it out of 
operating position. When the flow of 
material stops and there is none to 
hold the flap in a deflected position, 
it swings back into operating position 
and actuates the switch. The switch 
may start an electromagnetic bin vi- 
brator to break down arching or plug- 
ging in a bin, hopper or chute, that 
may be causing the shortage of ma- 
terial. It may start or stop a vibratory 
feeder supplying a bin. An alarm 
system, either manual or audible, can 
be set up by using the flow switch 
as the energizing agent. 

A number of switches can be used 
in one system—each located at a criti- 
cal point. They can be installed in 
all types of feeder and conveyor 
troughs—in the discharge openings of 
bins, bunkers and hoppers—in angled 
or vertical connecting chutes—and in 
the discharge chutes of dryers, 
crushers, ball mills and other proc- 
essing equipment. 


Pneumatic Flow Transmitter 
208 
Brown Instruments Div., Minne- 
apolis-Honeywell Regulator Co., Phil- 
adelphia, Pa., has introduced a pneu- 
matic transmitting bellows flow me- 
ter designed to have unusual tem- 
perature stability for economically 
and accurately measuring flow or 
liquid level. 
Utilizing modular construction, the 
transmitting units are available in 








both indicating and non-indicating 
models featuring a flapper-nozzle 
pneumatic circuit, a pilot valve with 
controlled bleed for stability, and a 
Ni-Span C rebalancing capsule. 
Because of its zero thermo-elastic 
coefficient, the rebalancing capsule re- 
duces zero and span shifts to less 
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than 0.5 per cent per 50°F ambient 
change. 

Modular units simplify operation 
and maintenance. Each major com- 
ponent of the transmitter can be in- 
dependently removed by sliding the 
concentric scale indicator free from 
the fluorescent-tipped pointer. Span, 
zero and linearity can be adjusted 
without disassembly. 

The newly designed transmitter 
provides two-way overload protection 
while the flow meter itself can take 
full static pressure overload in either 
direction. 

Other specifications include: input 
air supply, 20 + 1 psi; output air 
signal 3 to 15 psi; accuracy, input 
to transmission +0.5% F.S., input 
to indication +1% F.S; ambient 
temperature limits —40° to +-150°F. 


Boltless, Flexible Joint Pipe 
209 

United States Pipe and Foundry 
Co., Birmingham, Ala., announces the 
introduction of a new, “‘bottle-tight” 
flexible joint for the company’s Usi- 
flex® cast iron pipe which is assem- 
bled without the use of bolts. Locked 


against pull-out, this joint is suited 
for underwater installations where 
speed and ease of assembly are very 
important. 

Its L-shaped gasket is self-sealing ; 
rather than having its seal depend- 
ing on an exterior force from a gland. 
A heavy section steel retainer ring 
with lugs is inserted in the internally 
lugged bell and turned so that the 
lugs interlock and lock the joint 
against pull-out. 

The new joint pipe is furnished 
in sizes 4 in. through 24 in. in nom- 
inal laying lengths of 18 ft. Each 
length of pipe is cast centrifugally 
with a bell on one end and plain 
end on the other. The bell of the 
pipe is cast separately of high 
strength cast iron. The back of the 
bell is internally threaded and screwed 
on the threaded plain end after the 
retainer ring is slipped over the bar- 
rel of the pipe. 


Time-Program, 
Recorder-Controller 
210 

The Bristol Co., Waterbury, Conn., 
is now Offering a single-case, time- 
program, recorder-controller in its 
Series 500 instrument line. The in- 
corporation of the recorder and the 
controller into a single unit affords 
a 50% reduction in panel-space re- 
quirements. 

The recorder chart and the pro- 
gram cam are independently driven. 
This makes it possible to record rep- 
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etitions of the program on a single 
chart. The program time may be 
from 30 minutes to 30 days. 

Various models of the instrument 
measure and control temperature, 
pressure (including absolute pres- 
sure), flow (mercury manometer or 
bellows-differential meter), liquid lev- 
el, and humidity. 

Either pneumatic control or the 
company’s Free-Vane electronic con- 
trol is offered. Pneumatic control can 
be “on-off”, or proportional or reset 
control. An external manual-automat- 
ic station is available. 








Millipore announces 
a New Laboratory Manual for 
Bacteriological Water Analysis 


Particular emphasis is placed on manipulative 


details in the enumeration of coliform organisms. 


Specific techniques are included to isolate 


plankton algae and determine suspended solids. 











Pyrex Filter Holder 


The Millipore Proce- 
dure for the control 
of potable waters has 
been approved as a 
standard method by: 


The American Public 
Health Association 


United States Public 
Health Service 


American Water 
Works Association 


Federation of 
Sewage and 
Industrial Wastes 
Associations 





National Research 
Council of the 
National Academy 
of Sciences 





Plankton 


Coliform Organisms 


Millipore rivrer CORPORATION 


Dept. WS, Bedford, Massachusetts 


Send me a free copy of the Millipore Manual for 
Bacteriological Water Analysis. 
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COLD WATER COAGULATING PROBLEMS ~ Chemical reactions are 
slower « Water gravity & viscosity increase « Alkalinity may drop 


Activated silica sol, made by reacting PQ “N” sodium silicate, is an acknowl- 
edged aid wherever water coagulating problems occur. Troublesome waters 
particularly, may require special techniques to form a sizable floc. We shall 
be glad to discuss these with you. 

Our activated silica sol experience dates to the late 1930's. PQ silica sol 
developments are known as the N-Sol Processes. Please call on us with your 
coagulating problems. 

PHILADELPHIA QUARTZ CO. 


1166 Public Ledger Bidg., Philadelphia 6, Pa. 
PQ SOLUBLE SILICATES 





Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 
Toronto & Valleyfield, Canada 


PQ Plants: Anderson, ind.; Baltimore, Md.; Buffalo, N.Y.; Chester, Pa.; Jeffersonville, ind.; Kansas City, Kan.; Rahway, N.J.; St. Lowis, Me.; Utica, I. 


1631—130TH ANNIVERSARY—1961 








2,000,000 gallons—Cedar Hills Reservoir, Ridgewood, New Jersey 
e minimum maintenance 
e 75% construction cost spent locally 
e architecturally modern 
e longest service life 
e lowest overall cost 

in the development of residential and industrial water supply facilities today, no 
other type of tank offers so many advantages as does the Prestressed Concrete 


Tank. Modern in engineering and design, proven in service, lowest in cost... 
prestressed concrete should be considered in any tank planning. 


Send for Bulletin T-22. 


THE PRELOAD COMPANY, INC. 


355 Lexington Ave., New York 17, N. Y. * Tel.: MU 7-0488 = 
1216 Hartford Bldg., Dallas, Texas e Tel.: Riverside 8-4047 


PRELOAD CONCRETE STRUCTURES INC. THE CANADA GUNITE COMPANY, LTD. HERRICK IRON WORKS 
837 Old Country Road 125 Hymus Bivd. 28400 Clawiter Road 
Westbury, Long Island, N. Y. Pointe Claire, P.Q., Canada Hayward, Calif. 

Tel.: EDgewood 3-4040 Tel.: Oxford 5-6772 Tel.: Lucerne 1-4451 


WATER & SEWAGE WORKS, February, 1961 
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Pennsalt Completes 
$6 Million Modernization 
Project 

Pennsalt Chemicals Corp., Phila- 
delphia, Pa., has completed the mod- 
ernization of its largest chlorine-caus- 
tic plant in Wyandotte, Michigan. 
The largest single modernization pro- 
ject undertaken by Pennsalt, the 
project included the replacement of 
some 5,000 old diaphragm-type elec- 


—<— 


trolytic cells with 200 large, modern, 
30,000-ampere cells. 

Installation of the new cells, the 
last series of which was put into 
operation on June 30, was preceded 
earlier this year by the installation 
of modern caustic evaporating and 
brine treatment facilities. The total 
program cost $6,000,000. 

In addition to providing increased 
output of chlorine, caustic soda, and 
hydrogen, the new cells will afford 
considerably greater operating econo- 
mies. 

A wide range of industries are 
consumers of the chlorine and caustic 
soda produced in the Wyandotte plant. 
Output of the unit also supplies raw 
materials for a number of Pennsalt 
processes, including those making 
ammonia, ammonium chloride, cal- 
cium hypochlorite, hydrochloric acid, 
ferric chloride, sodium hypochlorite, 
household lye, metal cleaners, com- 
mercial laundry products, and sani- 
tation chemicals for such consumer 
markets as food processing plants, 
swimming pools and water treatment 
systems. 





Re-new your 
structures 





with GUNITE! 


* economy 
x flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 

@ STADIUMS 

@SEA WALLS 

@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 


made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 
1734 Villa Ave. °* Indianapolis, Ind. 





f -_ 
| INDIANA GUNITE & CONSTRUCTION CO., INC. | 
| 1734 Villa Ave. ° indianapolis, ind. | 


Please have a representative contact me. 
| om interested in: 








| 
| 





Brex and Ross Promoted 
by B-I-F 


B-I-F Industries, Inc., Providence, 
R. I., has announced that Charles 
J. Brex, Jr. and Edward C. Ross 
have been promoted. Mr. Brex, Ad- 
vertising Manager since 1958, be- 
comes Director of Public Relations. 
Mr. Ross, who joined the company 
in 1959 as Assistant Advertising 
Manager, succeeds Mr. Brex as Ad- 
vertising Manager. 

Mr. Brex, before joining B-I-F, 
was Assistant Company Promotion 
Manager for McGraw Hill Publish- 
ing Co. Mr. Ross was formerly Sales 
Promotion and Advertising Manager 
for the Carcross Company. 


Clow Buys Streator Pipe Co. 


James B. Clow and Sons, Inc., 
Chicago, Ill., has announced its pur- 
chase of the Streator Drain Tile 
Company of Streator, Illinois. The 
Streator Company is a producer of 
vitrified clay sewer pipe, drain tile 
and other clay products used in sani- 
tary and storm sewers, and in in- 
dustrial and other waste and drain- 
age lines. The plant produces 40,000 
tons of clay products annually. 

The Streator Company will be op- 
erated as a wholly-owned subsidiary. 
Mr. J. L. Tremper, Streator Presi- 
dent for many years, will continue 
as President and will manage the 
Company. 

Other Clow subsidiaries are the 
Eddy Valve Company of Waterford, 
N. Y., and the Iowa Valve Com- 
pany of Oskaloosa, lowa, manufac- 
turers of water works valves 
fire hydrants. 


and 


Wallace & Tiernan Building 
Research Center 


Wallace and Tiernan, Inc., Belle- 
ville, N. J., recently disclosed that 
awards for the construction of a 
new $750,000 chemical research lab- 
oratory in the Town of Tonawanda, 
N. Y., have been let. 

The new laboratory will be con- 
structed on W&T’s property at 1740 
Military Road in the township. This 
is the main location of W&T’s Luci- 
dol Division, the facility concerned 
with the manufacture of organic per- 
oxides. 

This laboratory will be a single- 
story, U-shaped building. Its more 


CONTINUED ON PAGE 86A 
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VALVE OPERATION 





PEZEN 6p 


wt VALVE 
OPERATOR 


MAKES EVERY vatve POWER OPERATED 


PAYNE DEAN & CO. 


CLINTON, CONN. 











Write Today For 100 Page Catalog 
W. S. DARLEY & CO. 








MANUFACTURERS REPRESENTA- 
TIVES wanted to sell Invex ozone gen- 
erators for odor control. Exclusive ter- 
ritories still available. Excellent year- 
round repeat sales. Specified by leading 
engineers. Attractive commissions. Write 
Invex Inc., Box 1335 North Miami, Flor- 
ida. 











Chicago 12 














the “downtown” location. for 
businessmen, group meetings, or 
vacationists is at East 6th & 

St. Clair Avenue. 


@ Family rates @ 3 fine restaurants 
@ AAA recommended @ garage & 
Parking lot adjacent @ cfosest to the 
Stadium & public auditoriom 


from $550 


William T. Lanham 
Gen. Mgr. 


Stay 
at the 


AUDITORIUM 
HOTEL 
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SANITARY ENGINEERS—17 
vacancies in New York State. 
Residence not required. Senior 
level—11 vacancies at $7818 to 
$9408. Requires P. E. license; en- 
gineering degree and 2 years of 
pertinent experience. Assistant 
level—6 vacancies at $6410 to 
$7760. Requires bachelor’s degree 
in sanitary or public health en- 
gineering and 1 year pertinent ex- 
perience; or bachelor’s degree in 
civil, chemical or mechanical en- 
gineering and 2 years of perti- 
nent experience; or Master’s de- 
gree in engineering with perti- 
nent specilization. For details 
write Recruitment Unit, Box 76C, 
New York State Dept. of Civil 
Service, State Campus, Albany, 
i 























Our Service Is A 
STIMULATING 
OPERATION 
Making Old 
Water Towers 
& Standpipes 
Look Like 
New Jobs 


SURFACE MATERIALS THAT 
ARREST CORROSION 
All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 
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than 20,000 square feet of space will 
be divided into ten separate research 
laboratories, a library, lunch room, 
conference room, and offices for re- 
search personnel. The individual lab- 
oratories will be fully equipped with 
modern testing facilities. 


A staff of more than 80 research 


chemists and technicians will move 


into the new lab from W&T’s Mili- 
tary Road plant. The vacated space 
in the plant will be remodeled to 
provide additional facilities for di- 
visional executive offices. 

The laboratory is scheduled to be 
completed late next spring, and to 
be in full operation by August 1961. 


Leveque Accepts Post with 
Allied Scientific 


B-I-F Industries, Providence, R. I., 
announces that R. J. (Rollie) Le- 
veque has accepted a position as 
Executive Secretary of Allied Scien- 
tific Corporation, with headquarters 
in Richmond, Virginia. 

Mr. Leveque joined Omega Machine 
Company in Kansas City, Mo., as 
Sales Manager in 1943. He served 
in that capacity and as a Director 
when Omega became a subsidiary 
of B-I-F Industries in 1944 and its 
operations were transferred to Provi- 
dence. 

In subsequent changes and con- 
solidation of B-I-F’s division opera- 
tions, Mr. Leveque was, in 1957, 
appointed Manager of Sales Services 
which position he held until this re- 
cent change. 











Waterworks Superintendent 


Professional engineer to manage mu- 
nicipal water and sewer utility for fast 
growing midwestern capital and uni- 
versity city of 135,000. In —- to its 
many cultural advantages, adison 
surrounded by large lakes aterdine na- 
tural recreational opportunities. Depend- 
ing on experience, beginning salary will 
be within the range of $10,140 to $12,420 
a year. Highest ranking applicants on 
written examination will be invited to 
Madison for the oral interviews with 
travel expenses paid. Apply—Personnel 
Department, 404 City-County Building, 
Madison 9, Wis. 














the 


nameplate 
of 
dependability... 








FREE 
PARKING 


FOR RE ema 


OWN 


DETROIT 


FAMILY RATES 
No Charge for Children 12 and Under 


In the center of all downtown activities. Newly 
decorated. Ultra modern, comfortable guest 
rooms. Excellent food ot moderate prices ia 
ovr modern coffee shop and cafeteria. 

Radio, Televisi 

Air Conditioned rooms in season, 





FACING GRAND CIRCUS PARK 
DETROIT, MICHIGAN 


Harry E. Paulsen, Gen. Mgr. 
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the blood. Remedy: Be sure that | 


all minor cuts and scratches re- 


| ceive prompt medical attention. A 
| single piece of tape placed: over the 


cut would have prevented the hos- 
pitalization. 

Wish you could run your trucks 
100,000 miles without an oil change? 


| It’s being done by the city of San 
| Fernando, Calif. They have a police 
| car with “over 100,000 miles” 
| The oil has never been changed and 
| the valve covers never removed. 


on it. 


The answer is the oil filters. They 


| believe that the use of the right oil | 
| filter can appreciably reduce engine 


wear. 

At San Fernando they use Fullers 
Earth filters on all city equipment. 
They take oil samples for chemical 


oil analysis on all rigs. Each succeed- | 


ing evaluation showed less ash con- 


tent, less precipitants and fewer Kiss- | 


ling resins. 

These filters even pick up resin 
deposits that were left in the en- 
gine previously and are now being 
flushed out. Since the acids, gums, 


varnish and solids can be effectively | 


removed by the Fullers Earth filter, 
it was decided that a detergent oil 
was not needed. 

After trial and error, a straight 
mineral oil with an inhibitor and a 
pour depresser added was put into 
all new equipment and never changed. 
They use 4 x 6 in. Fullers Earth 


filters and change them every 2,000 | 


miles. 
Ash content has dropped to .03 


per cent, only a trace of precipitates | 


and no water or kissling resins are 


found in most analysis. Spark plug | 


life has tripled to 30,000 miles even 


on the low speed idling type police | 


rigs. The same procedure on filters 
is used on all heavy rigs too, such 
as dumps, loader-packers, jeeps, trac- 
tors. 


A savings of 75 per cent on oil | 
and oil change labor has been realized. | 


The Fullers filters cost only 75 cents 


more than those previously used. | 


In three years not one of the filters | 
has broken, and not a grain of the | 


Fullers Earth has entered an en- 
gine. Needless to say, the people 
at San Fernando are sold on these 
filters. 





M-SCOPE 
PIPEFINDERS 


DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs ...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 


“Fushor RESEARCH LAB., INC. 


Dept. WS-4, Palo Alto, Calif. 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


Phipps & Bird, Inc. 


P. ©. Box 2V Richmond 5, Va. 
Sl eee ec 
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New Literature 


How to protect your pipelines 
from too much or 
too little of it 


1 Prevents water hammer: Type CCAV Controlled Closing 

Air Valve protects against damaging effects of surge and 
water hammer. Combines functions of an air inlet valve 
(vacuum breaker) and a controlled closing unit (to prevent 
sudden water stoppage and subsequent water hammer). 4” 
and 6” sizes. Capacities from 575 to 5980 gpm. Send for 
Bulletin 1225. 


Removes excess air: Type AGFD Automatic Air Release 

Valve prevents stoppages due to air-lock at high points in 
line. Has large discharge capacity, excess power to insure 
opening of the valve against high internal pressure. Can be 
equipped to hold vacuum, preventing re-entry of air into pipe- 
line through valve. Furnished with 2”, 142” or 1” inlet diam- 
eter. Standard valve operates to 250 psig—special to 300 psig. 
For details, send for Bulletin 1206. 


S Protects sewage pipelines: Type “B” Air Release Valve, 

special for lines carrying sewage or sludge, removes en- 
trained air and gases. Special trap catches » a prevents 
fouling of air-release valve. Relatively simple back-flushing 
cleans out this trap, maintains top efficiency and protection. 
Valve itself is same as Type AGFD. Details are in Bulletin 1206. 


Provides three functions: Type AV Air Release and Air 

Inlet Valve performs three operations, combines great pro- 
tection and single-unit economy: (1) Automatically releases 
accumulated air, (2) admits air to break vacuum, and 
(3) vents pipeline to permit escape of air when filling system 
with water. Standard units operate to 150 psi. For full details, 
send for Bulletin 1205. 


Breaks vacuums: Type VAC Air Inlet Valve solves two 

serious pipeline problems: possible collapse of pipelines 
due to formation of vacuums—and stoppage of flow, caused by 
air binding, when lines are being filled. Standard units have 
4” to 10” inlet diameters, can be assembled in groups to do the 
work of one large, expensive valve. For 16 pages of detailed 
information, send for Bulletin 1202. 


SIMPLEX 


a division of PFAUDLER PERMUTIT INC. 
Lancaster, Pennsylvania 
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AVAILABLE FREE 





For Control of Miscroscopic Organisms . 
WW 
Phelps Dodge Refining Corp., New York, N. Y., has 
made available a 43-page booklet that thoroughly dis- 
cusses the use of copper sulfate in the control of micro- 
scopic organisms. This is the seventh edition of this work 
which was primarily written for water works and sanitary 
engineers, and public health officials and instructors. 
Accompanying and augmenting the text are various 
illustrations, including tables, photographs and diagrams. 


Huge-Volume Water Pumps ‘ 
21 

Peerless Pump, Hydrodynamics Div., Food Machinery 
and Chemical Corp., Los Angeles, Calif., is offering a 
new bulletin describing its Hydro-Foil pumps designed to 
permit effective control and regulation of huge volumes 
of water. The pumps are especially suited for applica- 
tions in dewatering, flood control and industrial water 
service and are capable of handling 220,000 gpm with 
lifts ranging from 2 to 60 feet. 

Complete details of each pump type, with sectional 
views of the components, are presented in the bulletin. 
Other sections cover the types of available drives and 
installation pictures. Diagrammatic drawings illustrating 
typical pump station arrangements are also included. 


Fuse Panels and Switches - 
Clark Controller Co., Cleveland, Ohio, has issued a 
20-page illustrated product guide, perforated for three- 
ring binders, that provides installation and application 
data on the company’s line of fuse panels, service entrance 
equipment, general purpose toggle switches, safety 
switches, industrial and double-throw switches. 

The publication contains an engineering data section 
advising the allowable current-carrying capacities of in- 
sulated copper conductors in amps and the number of 
conductors in conduit or tubing. 


Cement-Mortar Lining Process . 
4 

Centriline Corp., New York, N. Y., announces the 
availability of a 20-page bulletin that provides the salient 
details of its process for the cement lining of pipelines 
ranging from 4 to 144 in. in diameter. 

Not only is the process itself fully described, but the 
equipment used in the process is discussed and pictured. 
Technical aspects of the process are presented by means 
of tables, diagrams and graphs, and on-the-job photo- 
graphs take the reader through successive stages of the 
pipe cleaning and lining operation. 

Incidentally, Centriline has joined the growing num- 
ber of company’s that have adapted the television cam- 
era for underground pipeline repair use. 


Treatment Plan Cleaning Program Ah 
15 
DuBois Chemicals, Inc., Cincinnati, Ohio, which re- 
cently announced its entry into the water and sewage 
field, is offering a brochure describing its program of 
cleaning and maintenance for water treatment and sew- 
age disposal plants. 





e For further information on products or services please use reader service card. 


Factory-Built Sewage Plants Gc 

Schmieg Industries, Inc., Detroit, Mich., has published 
its latest catalog describing the company’s most recent 
design in factory-built sewage treatment plants. The 
publication includes such useful information as dimen- 
sions, motor horsepower, design and construction. 

The catalog was written with the consulting and 
municipal engineer primarily in mind, On-the-job photo- 
graphs, tables, charts and diagrams illustrate the con- 
struction and operation of the units. 


Chloride Ion Analyzer 
217 
Beckman Instruments, Inc., Fullerton, Calif., an- 
nounces the release of a 4-page bulletin that presents a 
description of its chloride ion analyzer, explains the unit’s 
principles of operation and lists some of its applications 
in the water and waste treatment fields. 
Graphs illustrate the unit’s performance and diagrams 
show how the unit operates. 


Water Control Equipment 
218 

Rodney Hunt Machine Co., Orange, Mass., has an- 
nounced the recent publication of its new 212-page cata- 
log that presents a comprehensive coverage of the com- 
pany’s water control equipment. 

Among the items described in the catalog are sluice 
gates, hoisting equipment, fabricated metal gates, fabri- 
cated wood gates, valves, regulators, racks, rakes and 
screens. In addition, the catalog includes engineering 


data and tables and a description of the company’s manu- 
facturing facilities. 


Dry Chemical Feeders 
219 

Permutit Co., New York, N. Y., has released a 4- 
page folder containing technical data describing its dry 
chemical feeders designed for a wide range of water and 
industrial waste process applications. 

The literature includes operating data, plans for in- 
stallation with overhead storage hoppers for continuous 
feeding, and information on solution chambers that can 
be adapted to four types of installation under the feeder. 


Suburban Water Distribution Plan 
220 

Automatic Control Co., St. Paul, Minn., is offering a 
“photo story” sheet that outlines the design and oper- 
ation of a suburban water distribution complex using the 
company’s equipment. 

The complex is illustrated by an operation diagram 
that shows the location and interrelationships of its vari- 
ous units. A picture of a control unit is included. 


Sewer Pipe 
221 

Republic Steel Corp., Cleveland, Ohio, has available 
a 4-page bulletin describing its line of Free Flow sewer 
pipe ; a riveted, corrugated metal pipe that has a smooth 
interior. 

Drawings show how this pipe is constructed and photo- 
graphs taken at jobs show how the pipe is installed. The 
bulletin also includes a table from which the correct 
gauge of pipe may be computed. 


CONTINUED ON PAGE 90A 
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SUPER iB 
ALUMINUM 4 
~» GRATING . 


G 
EXTRA sTRON 
ett 


TER weiGHT! 


Exclusive swaging and forming process prevents Cross 
bars from turning, twisting, coming loose or falling 
out ... provides greater strength and rigidity than 
gratings using obsolete methods of joining bars. 
Only Gary Galok Aluminum Gratings offer all these 
advantages: 
High strength to weight ratio. Minimum deflection 
. easier to install. 

Non-rusting and corrosion resistant. Ideal where 
chemical conditions prevail. 
Can be used for decorative purposes, sun-shades, 
grilles, etc. Can be anodized in sunfast colors to 
blend with surroundings. 

Available with serrated or plain bars —in 


> 
RAN all sizes to meet practically every re- 
EY 
x 


quirement. Patent Pending 


Write for Bulletin 
Dept. 8-18, E. Seventh Ave., Gary, Indiana 
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for faithful, efficient public service... 


More and more, city engineers recognize the 
real economy of dependable Weinman Pumps 
for low-cost, trouble-free handling of drainage, 
water and sewage. With Weinman, revenue goes 
further towards meeting the ever-increasing de- 
mands on municipal water and sewage facili- 
ties. And, rugged Weinman Pumps deliver 
round-the-clock service year after year with 
only routine maintenance. 


For instance, city officials 
rely on Weinman Type L, 
Single Stage, Double Suc- 
tion, Split Case Pumps to 
move water in volume; for 
high, medium, and low head 
pumping to 4000 GPM; for 
24-hour-a-day service with 
no down time. Split case 
design makes 

routine main- 

tenance fast 

and easy. 


. . and, to handle drainage pumping 
from low to higher level, they look to 
Weinman’s line of Vertical, Submerged, 
Non-clog Sewage Ejectors. 

These proven municipal 
workhorses pump raw 
sewage and other waste 
materials without clogging. 


.. or, for permanent or 
portable sump installa- 
tions, the Weinman Type 
M Non-clog, Immersible 
Pump handles sewage, 
industrial wastes and 
drainage water swiftly and efficiently. 





So, for a ready solution to growing water problems, 
consult your Weinman Specialist. He’s listed in the 
Yellow Pages. Or, write direct for descriptive literature. 


CENTREFUGAL SPECIALISTS 
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New Literature 
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Pipe Detection 


222 

Computer Measurements Co., Sylmar, Calif., has pub- 
lished a 24-page illustrated booklet entitled, ‘Typical 
Pipe Detection Problems and Their Solution.” The pub- 
lication is intended to help pipeline contractors, water 
companies and municipalities locate underground pipe- 
lines. 

With this “How To Do It” guide, pipe repair and in- 
stallation crews can locate, trace, center or determine the 
depth of pipe, conduits and cables using the pipe detector 
and by following the steps outlines in the book. A sec- 
tion in the book explains in easily understandable 
language the basic theory of the pipe detector. 


Rubber Joints for Concrete Pipe 


223 
Hamilton Kent Mfg. Co., Kent, Ohio, has made avail- 


able a 16-page manual that presents a comprehensive 
“packet” of information for engineers, contractors, oper- 
ators and public officials concerned with designing, con- 
structing and financing sewerage and drainage systems. 

Five different gasket designs are described and dia- 
grammed. Of help to engineers are pages outlining the 
physical properties of performance characteristics of rub- 
ber compounds in joint seal manufacture. Contractors 
will find helpful hints on the coupling of rubber-jointed 
pipe. 


Elevated Steel Storage Tanks 


224 
Chicago Bridge and Iron Co., Chicago, IIl., has made 
available a 20-page brochure that describes the design 
and function of elevated steel tanks for water storage. 
The publication places particular emphasis on the com- 
pany’s Horton spheroidal, radial cone and ellipsoidal 
tank designs which range in capacity from 15,000 to 3 
million gallons. Illustrated with photographs of struc- 
tures now in service, the brochure also contains tables 
of standard capacities. 


Internal Pipe Maintenance Equipment 


225 
Rosson-Richards, Houston, Texas. is offering an 8- 


page bulletin describing its line of internal pipe cleaning 
and painting equipment. Photographs show the com- 
pany’s equipment in operation in the field handling a 
variety of jobs. 

The maintenance equipment is completely portable 
and is available for service whenever needed. The clean- 


| ing and painting operations are handled as an integral 


operation, and the machinery will handle pipe sizes rang- 
ing from 16 through 36 in. 


Continuous Stream Analyzers 


226 
Beckman Instruments, Inc., Fullerton, Calif., has pub- 
lished an 8-page catalog that lists and describes its line 
of continuous stream analyzers. Among the applications 
of this equipment are in water treatment plants and sew- 
age and wastes treatment plants. 
The catalog provides a picture and an operational dia- 
gram of each instrument. The test provides the salient 


details of each unit and a list of typical applications is also 
included. 





e For further information on products or services please use reader service card. 


Asbestos-Cement Pressure Pipe pe 
| 

Keasbey and Mattison Co., Ambler, Pa., has published 

a 4-page folder that presents the product features and 
physical details of asbestos-cement pressure pipe for wa- | 
ter systems. The folder explains the installation and | 
maintenance economies possible with its pressure pipe, | 
and briefly explains the advantages of its permanent leak- | 
tight seals. 
A table of inside and outside diameter, wall thickness | 
and approximate weight per foot, for standard sizes and | 
classes of pressure pipe are included. 


Major Equipment Catalog al 
Eimco Corp., Salt lake City, Utah, has issued its new 
18-page catalog-type booklet that presents, with pictures, 
a listing of most of the company’s major products. The 
publication is entitled, “Quality Products from Eimco.” 
Included in the booklet are pictures and short descrip- 
tions of the company’s lines of tractors, loaders, process 
and filter equipment and some of the products of the 
Foundry Division. Also included, are aerial views of the 
corporation manufacturing facilities in Salt Lake City 
and a picture and short outline of activities of Eimco’s 
Research and Development Center in Palatine, II. 
Other Eimco facilities are in San Mateo, California, 





where its Process Engineers division is headquartered 
and affilliated companies in Canada, Great Britain, | 
France, Italy, Southern and Northern Rhodesia, South | 
Africa and Angola. 


Chemistry of Coagulation 
229 

Nalco Chemical Co., Chicago, Ill., is offering an 8- 
page brochure that discusses the chemistry of coagulation 
applied to effective water treatment in municipal and in- 
dustrial plants, practical approaches to problems, and | 
solutions. | 

Application of sodium aluminates ; refined montmoril- 
lonites; cationic, anionic and non-ionic polymers; and | 


a new concept of “Inline Clarification,” are among proc- 
esses described. 


Pressure Regulator 


230 
American Meter Co., Erie, Pa., has recently released 


its bulletin #113 describing the company’s Type A-163 
Pressure Regulator, a precision device for laboratory 
test applications. With inlet pressures up to 1 psi, it can 
be adjusted for outlet pressures ranging from 3.2 to 16 | 
inches w.c. 

In addition to specifications and design features, the 
bulletin ineludes an illustration of the regulator in sec- | 
tion to clearly show its inner construction. Capacity, di- | 
mensions, and weight are also given. 


Rubber Seat Ball Valve 
231 


Henry Pratt Co., Chicago, Ill., has recently issued a | 
6-page bulletin that provides pertinent details of its new | 
ball valve which utilizes a rubber seat design. 

Tables and diagrams illustrate the construction of this | 
new valve series and performance data is also included. 
The valve is designed to be bubble-tight at all pressures 
up to 250 psi. It is available in sizes from 10 in. through | 
48 in. (and up) with manual, cylinder, or electric motor 
operators. 


QN TAP... 


unlimited supply source for 


WATER 
TAN OTINEVWON 
SAVINGS 


HYDROFLUOSILICIC ACID 


for lower cost, greater safety, assured supply! 


Compared to solid fluoride salts, IMC liquid hydro- 
fluosilicic acid ships at low tankcar rates, requires 
less storage space, less handling. 


Eliminates extensive feed and dust control equip- 
ment... hoppers, agitators, dissolving tanks. 


Pumps directly into conduits. No health hazard of 
fluoride dust or need for special protective equip- 
ment. 


IMC is the largest domestic producer of phosphate 
rock — from which hydrofluosilicic acid is recov- 
ered. You’re assured of dependable supply now 
and for years to come! For more facts, write direct. 


1C-6-01 
INDUSTRIAL CHEMICALS DEPARTMENT 


INTERNATIONAL MINERALS & 


CHEMICAL CORPORATION 


Administrative Center: Skokie, Iinois 


een 
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252 
Filter Plants—Filter plants for the re- 
moval of iron, manganese, taste, odor, 
and gas are described in a new Gener- 
al Filter bulletin. Various problems are 
listed and answers given. Four basic 
treatment methods are described and 
graphically shown in drawings. Actual 
installations in all parts of the country 
are shown.—General Filter Co. 


Helpful 
Hints 


Storage Tanks—Graver’s 20-page book- 
let on standard storage tanks continues 
to be popular and useful, both for its 
tables of dimensions and capacities and 
for its pictorial presentation of the many 
purposes and uses filled by Graver’s 
cone-roof, flat-bottom steel tanks. 
Standard tanks of this type are illus- 
trated for the storage of water, fuel oil, 
asphalt, dry materials, and a host of 
other products.—Graver Tank & Mfg. 
Co., Div.—Union Tank Car Co. 


254 
Valves-Butterfly—Complete information 
on full line of AWWA rubber seat but- 
terfly valves by originator of this type 
equipment. Bulletin B-2B includes data 
on valve sizing, operator selection, 
theory of valve design and all informa- 
tion pertinent to the specification of but- 
terfly valves——Henry Pratt Company. 


255 
Manhole Frames and Covers—Descrip- 
tive literature and catalog illustrating 
standard size manhole frames and cov- 
ers, cast iron inlets and other municipal 
castings.—Opelika Foundry Co., Inc. 


256 
RAS-158 


displacement 


Aeration Blowers—Bulletin 
describes rotary positive 
air blowers in 38 standard sizes, rated 
from 2800 CFM to 10,000 CFM, and 
suitable for pressures up to 10 PSIG. 
New vertical compact design is fea- 
tured.—Roots-Connersville Blower. 


257 
Sludge Drying and Incineration—Bulk 
tin FD-57 covers the C-E Raymond 
System of Sludge Drying and Incinera 
tion. It briefly outlines the problem of 
sewage disposal and shows why heat 
drying is regarded as an ideal solution 
Diagrams and photographs are also i 
cluded.—Combustion Engineering Inc 


258 
Water Works Promotion—A 16 page 
illustrated booklet titled, “W ater—Make 
Sure You'll Always Have Plenty,” is 
one of the first to detail a complete plan 
for local support of water system im- 
provements. It shows how responsible 
citizens can learn from their public of- 
ficials the needs and plans of their com- 
munity.—Cast Iron Pipe Research Assn. 
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259 
Effluent Sampler—Bulletin describes the 


sampler and gives operating instructions. 
—Phipps & Bird, Inc. 


For Those Who 


ARE 


Chlorine Hand Book—76 pages, hard 
cover-describes equipment for handling 
chlorine, including shipping containers, 
safety and first aid measures. Also cov- 
ers preparation of lime and sodium 
bleaches and analytical data on hypo- 
chlorites. Bulletin No. 125—Hooker 
Chemical Corp. 


261 
This catalog briefly de- 
scribes the design, operation and ap- 
plication of this positive displacement 
slurry pump for feeding lime, diatomac- 
eous earth and similar slurries.—Preci- 
sion Chemical Pump Corp. 


Slurry Feeder 


262 
Sludge Digestion—In addition to bulle- 
tins 332 and 235 on floating covers and 
sludge heat exchangers, es 
available bulletins 236 and 137 covering 
floating cover — indicators and 
gauge boards.—Pacific Flush Tank Co. 


263 
Gas Safety Equipment—This bulletin 
provides capacity curves along with de- 
tailed drawings of a complete line of 
gas safety equipment designed expressly 
for sewage sludge gas. The bulletin 
also pictures a number of typical instal- 
lations and provides a standard layout 
of a digester gas piping system.—Paci- 
fic Flush Tank Co 


264 
Strainers—for intake and suction lines, 
in sizes up to 40” with slots 14”, and 
smaller, strainers furnished with flanged 
or screwed connections for vertical or 
horizontal installation, Catalog No. 
1252A.—Cook Well Strainer Co. 


265 

Process Bulletin C2 
Method for Treatment 
Cooling Water and 
Systems.—Nalco Chem- 


Water Treatment 
describes Nalco 
of recirculating 
Process Water 

ical Co 


266 
Horizontal Compressors—This 24-page 
bulletin discusses single stage, 10-150 
psi, 5-2000 cfm compressors. It also 
contains drawings and specifications.— 
Worthington Corp. 





For further information on products or 
services please use reader service card. 


267 
Meters, Water—Hersey Water Meters 
and Sparling Meters & Instruments. 
General catalog provides full informa- 
tion on disc meters (cold water) sizes 
%” through 6”, disc meters (hot water) 
sizes %” through 3”, compound meters 
(bronze case) 2” through 6”, compound 
meters (iron case 8” and 10”, detector 
meters (fire service) 3” through 
10” x 12”, torrent meters (turbine type) 
2” through 12”, detector checks, 2” 
through 10”.—Hersey-Sparling Meter 
Co. 


to solve that 
particular problem 
of design, 
operation, 
or maintenance 


268 
Pneumatic-Master Control System—An 
outline and brief description of the Sim- 
plex Pneumatic Master Control System 
for water filtration plants is found in 
Technical Bulletin 751, which contains 
an interesting flow diagram showing lo- 
cations of vital equipment items for this 
system.—Simplex Valve & Meter Co. 


269 
Clairifiers—Verti-Flo clarifier tanks are 
covered in two bulletins. Efficient, low 
cost Verti-Flo is designed to clarify 
plant water, reclaim process water 
eliminate pollution, or reclaim valuable 
materials.—Chain Belt Co. 


270 
Defoamant and Foam Control—Tech- 
nical data sheet provides information on 
Foamwilt, and effective all-weather de- 
foamant. Desirable characteristics and 
test results from various sewage plants 
are given, along with physical proper- 
ties.—Fine Organics, Inc. 


271 
Electrical Control Panels—This bulle- 
tin describes typical custom electrical 
control panels for sewage lift stations, 
water and sewage plants.—Smith 
Loveless, Div. Union Tank Car Co. 


272 
Equipment for Water & Waste Treat- 
ment—Bulletin No. 1010. General Bulle- 
tin of equipment covering details and ad- 
vantages to perform various functions in 
sewage, waste and water treatment 
plants.—Ralph B. Carter Co. 


273 
Gunite—Tal0 48-page booklet illustrates 
Gunite for repair and restoration to 
all existing concrete and masonry struc- 
tures. Typical specifications are listed. 
—Pressure Concrete Co. 


274 
Fire Hydrants—Literature on Mathews 
modernized, Mathews flanged barrel and 
R. D. Wood swivel joint fire hydrants 
conforming to latest AWWA specifica- 
tion and of designs to meet any require- 
ment. Also lists gate valves.—R. 


Wood Co. 





Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, industrial Wastes and incineration 
Probiems—City Planning, Hi idges and 
Alrperts—Dams, Fileed Control, industrial Bulld- 
In investigations, Reports, Appraisals and Rates 
—Usberatery for Chemie & Bacteriological 
Service Design and 


al 
on Super. 


Philadelphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


75 West St. 1000 Farmington Ave. 
New Y 6, N.Y. West Hartford 7, Conn. 


Capitol Engin eering 


is orporation 


Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
liet, Sewerage, Sewage Disposal, Drainage. 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Il. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Senta Ana, Calif. San Diego 4, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 


George 8. Brockway Roy E. Weber 
George R. Brockway 

STAFF 
H. L. Fitzgerald Ben E. Whittington 
Robert E. Owen Ernest L. Greene 
Thomas A. Clark Thomas R. Demery 
Charles A. Anderson Tom G. Lively 

Civil, Structural, Sanitary, 
Municipal, Electrical, Land Planning 

West Palm Beach. Florida Ft. Pieree, Florida 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Bivd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Ilinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 


Branch Offices: 
Jackson, Miss. 


Buck, Seifert and Jost 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. 





New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 


Sewage treatment, sewers, storm drainage, 
flood control—Water supply and treatment 
—Highway and bridges—Airports—Urban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 


360 East Grand Avenue. Chicago 11, Ilinois 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 

Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohic 


MR. CONSULTING ENGINEER 


you interested in both 
WATER & SEWAGE 
there is no better place for your pro- 
2 ard than in this dual interest 


Water & Sewage Works 











BLACK & VEATCH 


Consulting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 





BURNS & McDONNELL 


Engineers—Architects—C onsultants 
4600 E. G3rd St. Trafficway 
Kansas City 41, Missouri 





CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Iimpounding Reservoirs 

Highways—Municipal Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 

Storm Drainage—Fiood Controi—Surveys & 

Reports 
LAKESIDE 8-5619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 
Clinton L. Bogert 
Donald M. Ditmars . 

Charles A. Manganaro William Martin 
Water & Sewage Works ¢ Incinerators 
Drainage ¢ Flood Control 
Highway and Bridges « Airfieids 
145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Consulting Engineers 
18 Tremont Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re 
ports: Design and Supervision; Research 
and Development; Flood Control. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 


tem for Automatic Contrroi. 
233 W. Huron Street, Chicago 10, fll. 





Additional Engineers Cards 
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ENGINEER ASSOCIATES 
Consulting Engineers 
Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 


312 N. W. Eighth St. 
Evansville, Indiana 





HAVENS AND EMERSON 


MOSELEY 
Es PALOCSAY 
6. H. ABPLANALP 


S$. H. SUTTON 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADE! 


R BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 


Water Supply and Distribution — Drainage 
Sewerage and Sewage eo 


Airports — Brid Express 
Port and Terminal’ Works = Natusteel Pa Plants 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 








HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 


H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y 


O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 


Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohio 








Henningson, Durham & Richardson 
Engineers * Architects * Planners * Consultants 
OS aren 1917 
Reports, Planning, App , Archi | Design, 

Highways, Bridges, ng Airports, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil aad Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures— Power—Transportation 
165 Broadway New York 6, N. Y. 








FULTON & CRAMER 
Consulting Engineers 
General Mu ring Service 
ce 1 
Va uations 
Rate Studies 


Design 
Construction Supervision 
922 Trust Building — Lincoln, Nebraska 








The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohle 











GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 
Industrial Wastes & Garbage Disposal, 
Highways, Bridges & Airports — Traffic & 
Parking Appraisals, <omeggonggas & Reports 
oe 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Rates—Refuse 
25 West 43rd St. New York 36, N. Y. 
3013 Horatio Street, Tampa 9%, Florida 








Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 











GILBERT ASSOCIATES, INC. 


s and C it 
Woten oe and Purtiontion 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 





KENNEDY ENGINEERS 


SANITARY ENGINEERING 


a 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 


THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York. 50 Church Street 











LEE T. PURCELL 


Consulting Engineers 


Wate: Supply & Purification 
Sewage Disposal; Industrial ‘Wastes: Inves- 
tugations & Reports; Design; en of 
nstruction 
Analytical L 


36 De Grasse Street Paterson 1, N. J. 





GREELEY AND HANS. | 


Engineers 
Samual A. Greeley Paul Hansen (1920-1944) 


Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samual M. Clarke 


by +2 Supply, Water Purification 
erage, Sewage Treatmen: 
Flood pte y Drainage, Refuse Disposal 


14 East Jackson Blvd., Chicago 4 


Morris Knowles, Inc. 


Engineers 
Water Supply and Punficauon. Sewerage 
and Sewage Disposal Valuauons, Labora- 
tory, City Planning 


1912 Park Building. Pittsburgh. Pa. 


Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miami 32, Fla. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Me. 











LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Engineers 


10 Gibbs Street Rochester 4, N. Y. 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 
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ROBERT AND COMPANY 
ASSOCIATES 


Engineering Divisions 


ATLANTA 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 





Leonard S. Wegman Co. 


Consulting Engineers 
Refuse Disposal, Water Supply, 
Sewage Collection & Treatment, 
Highways, Bridges, Special Struc- 
tures, Shore Erosion & Waterfront 
Works 
235 East 45th Street New York 17, N. Y. 

















Thomas M. Riddick 


Consulting Engineer and Chemist 
Municipal and Industrial W one, Eutieaien 
“Toveeti a Supervision, Stream __ 
teriological Analyses. 
368 East 149th Street 
New York 55, N. Y. 











Alden E. Stilson & Associates 


Limited 


Coassiting Engineers 
Water Me tae = A 9 Disposal 
sea ndustrial Buildings 
s—Repoits 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston. Mass. 








Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision— Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 

















SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 * Pittsburgh 30, Pa. 


Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision. 
Valuations. 
89 Broad St., Boston. Mass. 











John R. Snell 
ONS oy ee SITS) 
; ; ? fJ L Ny i JC \\ >) 

221 N Cedar a iauing Mich. ad Ve. 9493 


Water Purification © Water Supply © Sewerage Systems ® 
Sewage Treatment ® Refuse Collection ® Composting ® Incin- 
eration © Urban Planning © industrial Waste © Bridges and 
Streets ® Soils and Foundations © Research and Development 











Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 


Houston 2, Texas 





WHITMAN, REQUARDT 
& ASSOCIATES 
Cr billie —Structurai— 
Mechanical—Electrical 
Revorts. Plans, Supervision. Appraisals 


1304 St. Paul Stree 
Baltimore 2, Maryland 

















FLORIDA 


DOCTORS 
Motel 


Luxurious rooms with patios and 
balconies, free TV, radio, Hi-Fi 


Phones. Heated 

pool, boating, water ski lessons, 

fishing, golf, private beach. 

Restaurant and cocktail lounge 

on the premises. Everything for 

a perfect vacation. Credit cards 
onored. 


6800 34th St., So.—U. S. 19 


ST. PETERSBURG 


in all rooms. 


Bona fine motels from coast to coast, inspec- 
ted and approved by Congress of Motor Hotels. 

















NEW YORK CITY 


for important business 
and leisurely pleasure 


TIMES SQUARE 


for ’round-the-clock 
entertainment and 
city-wide convenience 


HOTEL WOODSTOCK 


ALBERT FERNANDEZ, General Manager 
for top-flight 

accommodations & 
service—Cocktail 

Lounge & Restaurant 


127 WEST 43 ST. 


for full color brochure 
and full rate information 


for immediate peat. is 
of your Woodstock reservation 
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RESEARCH 
CUTS SEWER 
LINE COSTS! 


The Clay Pipe Industry's research has 
pioneered dramatic new developments, making 
production and installation of lifetime Vitrified 
Ciay Pipe more efficient and effective. 


For example, Clay Pipe Industry research 
discovered the revolutionary resilient com- 
Pression joints which are now offering impor- 
tant savings in installation time and cost to 
users of lifetime Vitrified Clay Pipe sanitary 
sewers. 


Other important tests are now going on 
at the Crystal Lake facility, by contract at 
colleges and universities all over the country, 
and at the modern laboratories maintained by 
individual Clay Pipe manufacturers. 


One experiment that promises to have 
far-reaching effects: detailed, year-long obser- 
vations of root penetration of 16 separate 
sewer pipe joints. Others include shear load 
Studies of both pipe material and joints, devel- 
opment of new, less expensive jointing 
materials and techniques, exhaustive analyses 
of competitive products, flow-coefficient 
studies, and various tests aimed at improving 
the clay pipe itself. 


Results of the most significant of these 
tests will be announced as they become 
available. 


Under the direction of A. J. Reed, NCPMI 
Vice President and Director of Research, new 
breakthroughs in manufacturing and uses of 
Clay Pipe are being made, offering greater, 
more confident service to those who specify 
and use lifetime Vitrified Clay Pipe. 
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NATIONAL CLAY PIPE MANUFACTURERS, INC. 
914 20th Street, N. W. 
Washington, D. C. 


Please send me full details on the new factory- 
made compression joints on Clay Pipe. 


(name) 
(company 


(street address 


city and state B-213 WS 
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1960 Reference Number with Catalog 


Please refer to that issue for additional information concerning their product or equipment. 


specifications copy. 











PLEASE ENTER MY SUBSCRIPTION(S) AS INDICATED 








USE THIS |POST PAID] CARD 
TO ENTER NEW SUBSCRIPTIONS 


[] WATER & SEWAGE WORKS, including the 810 
Annual Reference Number, for... year(s). 


Three Years—$10.00 Two Years—S$750 One Year—$5.00 


(Add $1.50 per year for countries other 
than the U. S. A. and Canada) 


Please check your principal activity: 
for C0 Sewage Only O Water Only (0 Water and Sewage 


WATER & SEWAGE WORKS 


2. the leadieg monthly publication [] INDUSTRIAL WATER AND WASTES, including the 
in its field for Superintendents, Annual Technical Review. One Year—$3.00. 


Operators and Engineers. (Add $1.50 per year for countries other 
than the U.S. A. and Canada) 


and Please state products manufactured or processed, etc.: 


INDUSTRIAL WATER AND WASTES 


. The ONLY publication devoted Name . 
exutesivaly (ead hly) fo Title or Position _ 
the treatment of water for indus- » 
trial uses AND the treatment, Bapertmest ce Fem Meme 
utilization and disposal of indus- 
trial wastes. Bi-monthly. 
(see other side) 
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| READER SERVICE CARD | 


FEBRUARY 1961 


Circle the items on which information is desired. 


USE THIS IPOST PAID| CARD Requests will be serviced until April 30, 1961. 
201 202 203 204 205 206 207 208 209 210 


FOR READER SERVICE REQUESTS 211 212 213 214 215 216 217 218 219 220 


= SSS 221 222 223 224 225 226 227 228 229 230 
231 232 233 234 235 236 237 238 239 240 
241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 
The numbers on the card correspond 261 262 263 264 265 266 267 268 269 
to the numbers assigned to the vari- 271 272 273 274 275 276 277 278 279 280 
ous catalogs and other literature 281 282 283 284 285 286 287 288 289 290 
described in the "New Equipment" 291 292 293 294 295 296 297 298 299 
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and "New Bulletin" sections of this If You Wish to Receive Further Information on 
issue, which are available FREE OF Products Advertised or Referred to in the Articles 
CHARGE. of This Issue—List the Page and Item Below. 








Simply detach the card along the 
perforated lines, circle the items you 
wish to receive, fill in your name, 
address etc. and mail this card for 
our prompt attention. 

(see other side) 
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WATER & SEWAGE WORKS 


. . « the leading monthly publication 
in its field for Superintendents, 
Operators and Engineers. 
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and 
INDUSTRIAL WATER AND WASTES 


. The ONLY publication devoted 
exclusively (and thoroughly) to 
the treatment of water for indrs- 
trial wses AND the treatment, 
utilization and disposal of indus- 


trial wastes. Bi-monthly. 
(see other side) 
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The numbers on the card correspond 
to the numbers assigned to the vari- 
ous catalogs and other literature 
described in the "New Equipment” 
and “New Bulletin" sections of this 
issue, which are available FREE OF 
CHARGE. 
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Hillsboro, Oregon, adopts 
Activated Sludge Treatment 


“ D-0 AERATORS 


A high degree of treatment, made necessary by minimum river flow during the 
summer and the presence of parks, picnic grounds and swimming areas down- 
stream, is achieved in this 1.25 MGD activated sludge plant for the City of Hillsboro, 
situated west of Portland, Oregon. Overall B.O.D. reduction is well in excess of 90%. 

Key to successful operation is the use of the D-O Aerator —a radically new 
design providing exceptionally high oxygen absorption efficiency, with virtually 
no problems of clogging and maintenance. Treatment units include 45’ dia. Dorr 
Primary and Final Clarifiers and four D-O Aerators. Two Aerators are installed 
per basin. Each basin is 56’ long x 18'6” wide x 15’ s.w.d. to provide a liquid design 
detention of three hours. For information on the new D-O Aerator, write for 
Bulletin No. 7316 to Dorr-Oliver Incorporated, Stamford, Connecticut. 


LDORR-OLIVER. 


WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 





meter settings 
look like this... 


try one of these 


COPPER meter yokes! 


Straight line type Flexible type Vertical type Corner type Basement type Horizontal type Flexible relocater type Relocater type 


® Now available in a full range of sizes with O-ring angle meter stops, multi- 
purpose end connections, compression couplings and test valves optional. 


Write for complete information and specifications. 


MUELLER Co. 
| DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 








